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The Þ2eface to the Reader, | 


Courteous Reader, + ENG S433 T HauK | 


 Haye here preſented thee. with another Edition of Pra-. 
Qical Navigation, Blas ſeveral Emendations and 

>  Cofrettions. are made of Errors that were-commit-- 
ted in the firſt Impreſſion ; Alſo with ſome Additions that T 
judged neceſſary, for the better accommodating the Book, and 
rendering it more generally prafticable for the Wſe of Sea- 
. Men -: As in the Doftrine of Oblique Spherical Triangles, 
 Mercator's, and Great-Circle-Sailing ; Many uſeful Pro- 
blems of Aſtronomy.; the Variation-Compaſs, Plain-Scale, 
and-its Uſe im Mercator's-Sailing ; Great-Circle-Sailing, 
and in Problems of Aftronomy ; A large Table of the Lati- 
tudes and Longitudes of Places :_ The Table of Meridional 
Parts, enlarged to every” Degree-and Mmute'' a new Tra- 
verſe Table, and the Uſe. thereof. in keeping a Reckoning at 
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Sea ; with Tables of Logarithms,; and Artificial Sines, Tan- 
gents and Secants.., All which I hum hy tender to the favour- 
able and 'candid* Acceptation-of -all. judicious Mariners , and - 


&.. /. Yours to ſerve you to my power, 
*From:my Houſe, at the 6 OY Ne at ans ans wt aw An 2a ag 
*'% Hennitage Stairsdn- rf + oo oe oe ie 3 A Cate. 
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b On the Poattical Navigation of my very good 
MM Friend Mr. Jonn SELLER. ©, 


: + 
'F 7 Our Book (kind Sir) Thaye perus'd, and find © 
XZ LÞ Rich Arguments of aningenious Mind; 
2 That for our good your Talent will not hide, 
© But build a Lzghr-Honſe Mariners to guide. 
3 What others have in-mighty Volums done, 
2X You neatly here have couched all in one ; 
Yet 1s your Book to no great Volum grown, 
Though-grac'd with learn'd Additions of your own. 
[Forme fo praiſe your work, might be my blame, 
Fearing my meanneſs might diſpraiſe the ſame : 
You want.not learned Pens, in lofty Verſe, 
Your well-deferved'Praifes to rehearſe. 
Mean Artiſts, Men obſcure (and ſuch am I ) 
Ought 'wilh and pray for your proſperity. 
Yet rouſe (for once) my humble Muſe and let. 
The.Countrey Oat-Pipe drown the Flajolet ; 
FAnd tis but ficting (ſith your pains'in this © - 
; MTo City and to -Countrey: uſefull is) 
That City Poerry, and Country Lays, 
6 .ieh joynt conſent ſhonld eccho forth your praiſe. 
38 Who doth peruſe. your Work, ſhall ſurely find, 
I The Subject handled well, and well defign'd. 

You much have donein little : here we find, 
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'The Lozgituae excepted : but if we 
Your Rules obſerve, obtained it gay be 
For uſe-ſufficient ; - but the ſame to get 
With certainty, is not diſcovered yet. 


Which . 
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ot Which rare Pe ws | atnce, if hab ys can 
Make plainly out, I with you be the. Man, 
But ſtay my Muſe, be oct, and not fo rude, 
Tie only wiſh you well and ſo To 
' May theſe your labours (as th "RY wo” 
Turn to your profit and your good withall, 
* Maſter May no baſe Flags rie arro Oar ME 


Wrights 
Chart a- That to himſelf which you by patns! have got- 
{99 by nkind;” 


Sw aggn Fey May never kngliſh Man be 
tDrwards (As famous * Wright, and reyerend +Ward 4o OY 
Invention T>4ſcribe to Strangers what. you have ſet forth, _ 


of a T rian- 


. gle in an DetraQing ſo from their and your true worth. 
27 or May you encourag be, as reaſon is, | 
,ono- To publiſh more ſuch uſeſul Works as this. 


my, ae May you be happy, ever in the end ; 
Peres — Thus prayes your., humble b gdtt and yorr bend. 
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Set. I, Geometrical Definitionss "ED 3 
kn Sect. 2. Geometrical Problemsy | | 
CH 4 P. 11,  Treateth of the Doarine of Plain Tr angles, Wee 
 Sedt. I. Contaiming ſome range were 01g. fo be ander ſtood i inthe Science of Plain, 
onomety'y, 9 
bo 2, Of Right-angled Plain Triangles, I3 
Set. 3- Of Oblique Pian Triangles, 2I| 
CH.4 P. 111, Coniaining che Doctrine of Spher teal Triangles, 
Yeh. I. Of the affe&t-ans of Spherical Triangles, and their Axtoms, 26 
. i. 864.25 Of right-angled Spherical Triangles, - 32 
' Sebts. 3.. Of obl;que-angied Spberical Triangles, yo, 40 
CHA . TV .The Dodtrine of Plain Triangles, applyed i in Problems of plain 
Sayling. | 
Sed, I. The Splicarion of right-angled Triangles, | 5 ; 
Seat. 2. The Dedtrine of Oblique Triangles applyea, 58 
CHAP. Y, The Dodtrine of Plain Right-angled Triariples, applyed 1 in Tens 
lems-of Mercator's Sayling, 


.CH AP, VI. The DoGrine of Spherical Triangles,applyed. in-Pr oblems of = 
Circle Saylin G. 
CH AP, V1, The Dodtine of the Sphere, containing ry Aftragamical 
. .._ Problems, uſcfulin the Art of Nayigation 
364h I. Of Affronomical 4 reg 
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3. The feriprion an Uſs of the AL janarh Compaſs, 140 


Sect, 4. The Deſcription and Uſe of the Vntverſal the: Dial, ' 250 2 ' 'I47 
Sect, 5. Of the Variation Compaſs, | * 149 


«11 CHAP. IX, 
3ek,) Þ; rk#\by ual 414 Uſe of the Croſs-Staff, I52 

. 2. The Deſcription and Uſe of the ; hgh | 159 
| 55 3, The Deſcription and Tſe of the Plough, I65 . 
Se & 4. Rules for finding the Latitude by Obſervation, 168 
Seth, 5. The Defcriprion and Vſe of the Nedturnal, | 

CHAP, I 

Seq FT, The Diſcription of the Plaim Scale, 
SeQ. 2. The Uſe of Gunters Scale, 


# 4 Lo TE The Deſcription and Vſe of the AIR Quadrant, 
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"Sets 6. The Deſcription and ſe of 1both- Globes, . / 4 
Sect, 7. The Deſer 5pt ron, and Ofe*of Ky He Je needs 
SeQ, 8, Containing: ſome ſecret 4 P raperijes of La Londftones _ 
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Hereunto arcatmexot ſeveral uſeful Tables, $197 


No '4 Table of the Moons 4 (7 ſim yore, SY OSUTEY,! oe E OL 

| ff large Tyide: Table, $ oh : | SEE TWIN 268 | 
A T able of the Sans" right Acorns. : 
A Table of the Right Aſcenſion and Declingtion of ſome f the. princip fied " 
" Stars,” Ts ; 
A lar eT alle of the Latitudes and Longitades of Plates, _ 
A Tablt of Meridional Parts, toevery Degree and Minate:. 


© * Tables f the Suns Place and Declination, with 4 uſeful Kalendar, \ 


* Alarge Traverſe Table, foewn g the Latitude and Departure for every quarter [58 
| of the Compaſs, and to any Diſtance, not exeeeding-10000 Miles or Leagwes, 325 
. Theer Oſe in Navigation, eſpecially m. 4. Traverſes mw in 4 EO TORY or 
. _Fowrrna I 334. 
' * The manner of kteping 4 Fournal at Seay r 412, I 
A Table of ten thouſ; 7 Logarithmes, 351; 
A Table of Logarit a Tee, Tangints, and fog immudiatel follming the . 
rhe aid Ne " Logarithmes, EEE + REG, 
e Vſe of theſe. twa. Tables, ROT O0 FT FO ego Oo 
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era, Trigonometry, Na gation, Aſtronomy, Surveying, Gauging, 
Dialling, Fortification, arid Gunnery; likewiſe the uſe of, 6a obes, 
and other Mathematical Inftruments, the ns es of ts " and 
Na of the Mathewaticks 5- 
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fixed 2 FOI SNAETEAR Hos 101, 8.107. 
AVIATION, taruell pr of.che Mule 
| ticks, is a Science which has ky highly valued bythe 
| Antients, eſpecially by our Anceſtors of. this Iſland; 
Fl it being indeed the Beauty and Bulwark of England, 


"the Wail and Wealth of Britain , and the es that 
cigh it to the Univerſe. 


4 conf ſtr #1 tiv general Parts, 
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'That which1 may be cilled he Domeftick, or more commort Na- 
[ me 4 xCoaſting or Sailing along the Shore. This part im- 

i ziners  Compaſr and Lead, as the chief Inſtruments; and 

fon of this kind, 1 refer you to my Book, Intituled, The 

BD.T and. Sra At LAs, deſcribing the Sea: Colts, 


ms per Sands, Rocks and Dangers 3 the Bayes, Roads, Har 
" bors, Rivers and Poxts, in moſt of the known parts of the World. Shew- 
ing the Courſes and Diſt 


ances from one' place to another, the ſetting of 
| the T (ory Currents, the Ebbing and Flowing of the Sea, and many 


+43. Ho to the Ws part of } Nerigation: £ In; 
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art.thereof which guides the Ship i in her courſe tion the hy 
Ocean; toany part of thekngwn world 3 whigl 
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4214 4 3B67 OITNE Mn] 58 is F: by lis3 *SSELL4; 1.40 033239 9593 -; 
Senn. 2 Whigþ.cannot be divided , % 0Y 
=O EET ncithonpantrinr guauticy, and thereforg'void of length, 
= Rc. 4 oprcadth; or depth: 5-and is repreſent- - 
t& J ed inthe'Masgis bythe Letter A. A. 


Lal Py; [13 TE 


ut breadth TS, and is Right, 


| ARiGcur-Lin'D AnGLi is that which is 
contained by right Lines, as the Angle, ABC. 
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d, which hath a Right- Angle,” f 
Hque-4 led, whi h hath no Right, 
Wn beuſe-Angl 
* pp ; Py Corb 
hree Acute-An ngles, as. G... 
"450 3, 14 As 3 VN x AC 1 my 4 LE ; 
: hs 
lan og No 
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: ſet one f0c Xin 
and with the diet | nia wes 
-D; > from whence draw the Line D 


Do eetip—u 776 A Ie. oo 


ba 


. 
Ira Aw + 


3 T9$152200 24 34 


AIC Totes Cett - 4 GO 22s 


oat 


he vrhier foot,fo th Pandey pres Lili 5cD twice, thatks, af RE 
| dP; Then find the GAN been theſe, which willde the Point C, 
| from which Point draw the Line A C, "which i i5 the Perpendicular which. 
was to be let fall. 
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pon the end of a Line given. 


z thenturn the ſame Foot of the Compaſſes to- 
n occult ws and lay the edge of a Ruler to choſe 
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= D.a 'Where the ſame edge of the Ruler doth cut the 


So om that Point draw the Line CB, which Thall be aPerpendi- 
" the end of the Line A. B. 


a. Line unto Any pare. 

F- B, which | 

wo".  *: 

that Pojnt; andextend the other, D 
raw the Si hich (ha "cut the gin 

-. Point A; from which Point pkg the Line.D A, 


cular let fall fromthe aſbgncl Point D, near the end of the. 
_ AB, as was'required. | > 
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To draw a Line Parallel to a Line given 


_W Let A Bbe Ho 


to it is required to draw a Paral 
£ Firſt ſet -one foot of your: 


"ſes ifi the Paint C,'and 

other foot-at Plc ſbrefdroy: 
z then'with the ſame diſtance'ſct one Foot'in the Point» 
ts other Arch F 3 Lafily lay'a*Rille to'the Convexities of 


Arches, and draw the Line GH, whi ſhall be a Pirallel.to'A41 


Uyas required,” ©; Te OO T4910 IOnd wt Wits : fs vil 7a 
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and upon. B as 
and BC, and 


the Point D, with the fame extent, deſcri 
ace the extent: GH from'K to L; then . Sag the Point L, draw 
'F; So. isthe AO F equal to ABC, whit was required, - 


Ka: of the DoQrine, of 


TE. 1% & 
* . 


5 Ft tz... of (: 


»is converſant inthe. Menſyration of Triat- 
M0 the: Sidesand Angles tog het] 
4 thae things bei, piyelyricher 
Rog! 6-1may: by founde 11:1. PT 


_ 


Þ he Rigkit Liries din to Circles, 0 C horde, Liner Tangents os 
s eeantys © A 


. 
* 


% 


A Chordyis a Right Line drawn in a Circle, from one part of the 
Cixcumfer ce to the other, as in the annexed Figure. 
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"A K'is the Chordof the Arches HE K and. HDR, alſo DE the 


Diameter, is the Chord of the Semicircles' DAE and DBE. 
The right Sine of an Arch is halt the Chord of twice Log HG: 
being h the Chord H K; isthe right Sine'of 3 alſoof- 
the Arch HAD, the Arch HE being the half of H Et K; and the Arch 
HAD being half the Arch HDAK. The'Sinc Complement of the Arch- 
HE is Ry OS. ENF | | 

ne ht Arch, \i ' the. Diameter which lyzth- 4 

3nd the pre ap ſo that GE. ' 
'H E, Ni GD the Verſed Sine of the 


| of fig is «Rig ht Lingtonkbi the At, being 
| ; : poir Cc a d conc: 
Arch \OEF3 T, io 


"00; af 


that ] ne d wn ma fromthe © ter of che Arch until 
Tangent ; So CF. :is a; Secant ike Arch EH. 
It is gh underſioo that every Circleis divided inta 360 equal parts, 
: called Degrees, every Degree into: 60 parts, called NGOS, and every 
Minateic (0:60 parts, called Seconds, Ges: 1 | 
| C of or Angle,iscommonlyche Complement 
chef to ( or that which makes at up dl 99. Deg,. But if it be meanc 
the Complement thereof to a Semi-circle, it's cxpreſſed by. Gaying the * 
54 nent.to 180 degs ; - 

A Phin Triangle is contained 8-5 thee right Lines, and. is cither 
Right-Angled or Oblique, - Ae 

_ In all Plain Triangles, two Angles being, given, the third js alſo gi- 
ven : And one Angle being given,the Sum of the other two is alſo given 
becauſe the three Angles together are equal to two right Angles, 

"Therefore in a Plain Right-Afgled Triangle, one ok.che Acute An- 
Wes: istheCompleinent of the other, to go deg. 

'In the ſolution of Plain Triangles, the Angles being only given, the 
"Sides cannot be found, but only the reaſon ike Sides : Te is therefore 
__neceſlary that one of the Sides N known 3. as, 

Tna Right-Angled Triangle two things ( beſides the Right-Angle ) 
will ſerve to find the Third, ſo one of them be a Side. - 
| fo pare Triangle there mult be three rug given to find 
| | a fourt | 
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- Oy xr, \ands for mh... 12 * Gonifics 1 12 eg 
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In Right-An led Plain Tria gles, the Sides com rchending the Rig ght 
' Angle are called the" Leggy, and' the- Side ſabtending ( or oppoſite to) 
"the Rigue” An le, is called the Hypotens _ Pu be 
&$: MIO) oy - - Ns Et $3 2 © | LEE 1 
In the Doftine of Triangles, three Letters denotean Angle, 33BAC 
 Ggnities the Angle at A. A CB the Angle at C, TwoLetiers ſhew 
a Side, as Side AB, or AC. OY, are hn nt NEL 
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In the Dorine of Triangles, the given 
_ Sides or. IND are noted with a daſh thus 
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| The required Sides or An gſes with a Cy- 
-pherithus»( o)' ACT eels ns} 
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In Right-Angled Plain Triangles there arc -ſeyen Caſes, ani fivein Ob- 
_ 6 For the SEE of wHleh! theſe four Axiom are ſufficient.” 
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Of Rage F: wed Tria riangles.._. 
* | : | 7 STLIGE SE 
'Inall Plain Right-angled. Trian by any of the $ides:iniay be made 
Radius.» and the other. ides will: be: Side Tangents: or: Secants, and 
what proportion the Side put for Radius, , hath-t0 Radius,-the ſame pro- 
portion Ws; the other Sides, to the Sins, Taygents and nee them 
- 86 EFT. p riome 
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pe $4 bf i So 
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0) 4 er N, 


5+ :.. 5-0 | s ne | Triangles. 


 Inall Plain-Triangles the Sides are in ſuch proportion one to anotker 
48 axe the Sines of thetr opgoſite Angles 
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- Inall Plain-Triangles, As the Sum of two Sides is to their difference, 
fo'is the Tangent of-the half Sum of their two oppoſite Angles, 'to' the 
Tangent of the difference of cither of them, above or under the half Sum, 
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_ Tnall Plain-Triangles, As the Baſe is in proportion to the Sumof the _ 
other Sides, ſo is the diffexence of theſe Sides, to the difference of the Seg- 
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Of Bight-angled Plain Triangles, | 
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: FF. Caſe, 
"HE Angles and one of the Leggs given, te 
9 I -- oat 
.-In the Triangle- A 

Theres given” 


- 
wa | 


* % 


; : 3 4 
»-- 4 a 4 ? 
0 


” a» 
"FF. ) 


x 
hy vs % 


7 


x 335 
"AB 


ot L i bo art «5 c 
FP Mtatlyohr 
% a , 


- 


'T be Opin þ » | thelegiime! | 


ASS, TIY 56" 157 LA — —— — - 9:91984 
To AB, 90% —n nigra 1.95424 
: Kebdoloy BAC, 335 £7 RI Into con ST TTITTTTTL43 
p22 rol aalzangs 30 0 32973 28 55912 - 31.69899 
| I'0, BC require, CE mm ——_— _— prong £34 ls wb ct | 


of £2 


t "I; ION of a Gong and third Nankews bor 5F DW” 
| Sum dtract the Logs of the firlh, and. the remainder -the Log. of the 
| fourth Number ſought 3 as is apparent by the precedent Operation. 
The work may be abbreviated in this and the following Caſes, when 
Radius is not one of the Terms in the Proportion,by taking the Comple- 
ment Arithmetical of the Logarith. of the firſt Number; aud thenad- 
_ Ung theLogarithms of the ſecond and py d the Complement Arith= 
tcl ofthe firft imto'one Sun,” frotti [which itivg Radius { or 3 Unite 
tOwares the left hand) the remainder is the Log, of the fourth number, 


--—- hs Operation by the Comp. ME 


| 8 Ca Vs is + Ar: | 
ASS. ACB. 56* 157. 12p— —m——_—— - 0,816 
To AB 90 —— mt IEA — 195424 
So is $.- BAC, 22 $5 io beter — 9-74 $473 
ToBC required, | PITS IR _ — 11: 77915. 
The Compl. Arith, of a Log. is the Remainder TER, teing ſubtraQ- 
ed from Radiusz \ TL gt 
.$0 rue 4 Arith fof'S. oF 19 - Ade ar — _ toxpooo 
Ts _ 9:919V4 
'is D,080r6, - -aS hete appears INIT De Ons ME Tn Do - 0.08016, 


But a, readivr way is hinted by! Mr, Bet: 2 By taking the 
Compl. or reſidue of the firſt Fane towards the le vi unto 9, and 
ſo of the reſt, until you come to the haſt figure towards the it) 
"=; | dine: -a-ohe 


- thereof ſet down. the reſidue ta, [ra nut 5 To oe the Compl. Avithe | 
| of 9.91984. Forg I write his x cſndue unto 9, which 1is-03 for 9, 00; 
for 1, $3 for9,03 for$, x1 z. for 41 Gong pl. to 10, whichis 6. And - 

' fa I have 0.08016, whic 1s” "the mg - Arith, of 9 91984, unto 
v + T0.90000, vi 
How #0 work, this a the following Caſes by Gunttr f Scale, ſhall be 


 thewni inthe uſe of that Taſtrurnent. : 
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"It. Cafe. 


[] VW =» ” v o 


The An gra and one of the Leggs gen 6 to kn te Phone 
 Enomple, 4H - 


mk - Triapgle ABC, 
. There is given, 
ACB, 56* 1 5%. 
B, " | 


IÞe AC required. 


ge ————_— 
. | 


Th Operat 


ASS. AcB 56* x57 Logs. DE 991994: 
To AB go. | | 1.95424. 
_ Sois Radius, PAIR, T0.00000 
To A C required, 208, Et EE ey Rn 2.03440, 


Inthe Operation of this Caſe;there's no need to take the Comp-Axith.. | 
becauſe Radius is one of the four Terms in the proportion; nor of adding. 
the Log!. -; the ſecond and third together, according to the general Rule 
aforegoing 3. only Subtra®t the former fi ares of che firſt Log. from the 
ſecond Log, And in ſubtracting the hy: figure of the firſt Log, add Io. 
to the correſponding figure of the ſecond Log. Viz. 


..Say; 9 from 11, thereremains 2 3- This difference 203440 ves the. 
het of the fourth number enquired, ; 1 


4+4EL;:C afei. 


The, Angles and Hypnenuſe given to find either of the Lag. 
; Et: - 4 | | | | Branple 


- 


©" In the Triangle ABC, 
.- There is given 
_ ACB5& 157 
"i 


- 


+ 


. I DE-LE# 
& * "y $552 4 o M 


ys * 
| 
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. The Operation. 


% 

"S. : 
[2 __ % 2”. wr of 

4 * 3.40 


. 


XC ys, IEC 
| So 1s S. ACB 56* 15' «x | oy WI 4 > 
'.._ 1... To AB required, | ai AIST — #1.95326 
| In this Operation, the ſecond and third Log!. . being added together, 
the firſt being Radius is cafily SubtraRedy by, cutting off the laſt figure- 
| © towards. che left hand, avis evidentin the former Example. = 


Ie Cabs. 
d the Arigles.. © 


- 


- Ld \ 


Po 


The Legs given, to fin 


_ 


Example, 


N295 TEE OED 
- In the Triangle ABC. 
. "There. 1s given.) * 1 
BC 60. 


+ 


ex.y #7 + 
# 


"vow. 


7 vet AS) AB: 90. TT ITT 
To Radius — | 
Tot. BAC required; 335 417 


& 


foregoing- 
a Soni 


CO WIR 


Tr gonomekey. 
C fe... 
The Hypotenuſe and one of the Legs given, to find the gs. 


EP” 


"OT | 


In the Triangle ABC, 
There is given, 


AC 108, 
AB,go_ 'F ACB: required. 


The Dealilgs. 
As. A C 109. heme went FX 


—— 


To-Radius, ———— 


we_ 


—_—_— 0 | 
po ay ———— 0, 00000 
Sp is AB 90. ——————- RTE | 


35 $7 WITIOIf 1 _1:95424- 
ToS. ACB required, 56? 4 Pl W- -- wy 4g 010" 


" Thisi is performed as the precedent Operation in tows ——_— Gals. 


'C aſe. 1. 
The Lata given, to find the Hypptenuſes -. - 


Fi the Triangle. ABC. 
There Is given, 


AB 
'FE wah b AC qi. 


s Qberacion: 
to-fitid_ che” "Angles. | 


'0 Radius '— 
is BC''50 


To t. BAC, = Je ae 
The ſecond Operation- 


< z 


PS BC « 60 DE EO nee —_——  — — — 1.77815 
_ Soi Radius ————— — —— 1000000 
To AC required, 108-———————— — 2,03417 


Vil. "Caſe. 
Tie Hpoemſeantoncof the Leps' bars to find on other Leg: 


tp a ——— \ x 
| 5 Q "V 
* TRE NN 'Y $I tn ne tt OY rater =. Ae 1" ar err ee ere 
- we JI ” Ws *- 7 \ 7 
. 


. 


Example. 


a 
3 $a » 4 


tn mn Triangſe ABC. 
There is given, \ 


A C 108 | N 3 ar\ 7 
AB 90 p BC TQuited, 


is Caſe likewiſe requires a double Operation. 
\, eft9"9123 <1 
. By the 5** Caſe-to find the Angles, 
\ By the 1ft or 24 Caſe to had theTes Gd” 
Mk" ON A The fir Oper ation. 7g IK. A 


ut 1852049 4 os : 


= Ike $033.42 
70 , id £5 3000000 

$ is AB 90 —— _——— 1,54 

To S. ACB 5 20 — _= - en 9 92082 


The 


2; > - *% 
"es. 5 


| Theſiand Oxrain Ag Crt aro 


| To AC x08 . — —— fon noms oo 203342 
| $6is S. BAC 33% 3{ ————— ——'9:74265 


"To BC required, 59 —— ————— #1,77607 


' Thefixth and ſeventh Cafes beforegsing dey oY nerfinculd without 
the Canon of Sines and Tangents, by the'465 Prop,'x, Ezclid, viz, That 
- inPlain Right-angled Triangles, the {quare ofthe ada is equal to 
the Wu of the IT of the two Legs. = 


s. & 


Example ef the 6 oe 


tn the Triangle AB "Þ 
There is given, 


A B go } AC required, | 


BC ng : \ A 


Square the given Joy ſeverally,add their Squares together, oe Is 
Root of that Sum is the OT 4-1 a 


"The Operation 


AB 90 WOE 60 "Square AB 8100 
HE 60 Square BC 3600 


CR noon omnma 

RE 2799508 

>] 360 Ss 
GY 


Re. | Q's " 
I y + v "% y 
b 3 IR YE” 6 * 2\ VL $34 


$207 ISI Gs Ohm te gan, H | 
| From che todos, of the grits Leg; Subtract chbLogſihe 


PR OE" 


| wh as 


+ Sv {£25 Ry; WY. oe 


[eſs and to the abſolute nd anſwering to ,the difference of the Log?, 
add the leſs Leg ; half the Suni'- of the-Log*. of the id gn and lcfs . 
5H is the Log. of the POPs required. . -- 


The Operation. | 


- The greater Leg. AB 90 Log I mmm #95424 
| The ſame again. . — 2 — —1:95424 

- The doubled Log. ——— | E _y 3:90848 
The lcfs.Leg- B C..69 Log. Subtr, ————- -1.77815 
king? abſolute Number £35 —- rob —— => —=2:13033 
''The Sum. 795" Log, ————— 2, 2900F 


Leſs Leg. b. BC 69 Log. tad Ear Co L,1 — I-77815 


=, 


vs 


SUM ——— 4-06818 
' The Hao; A c 208 2 LN —— 2.03409 
Example of the 6** - Eg 


 Tathe Triangle AB C. 
a There | is given, |. 
A B F 0 required: = 
+110 B 
Tm the rk of the Hpeten, Subtiat the Rt of the ECl 
Leg, the ſquare Root of the remainder | Is the Leg required, 


C 


AC -zw83_- ©: A B% GP Ac I'1664. 
RR ee Square AB; $8100 


—Guberwiſe by the Logins. | 
-  eMtiiend. wit gd fiwndegd ? 
Halfthe Sum of the Log?. of the Sum, and of the difference «ft He 


3 \ SgabiRmlag ioche Log; oof BE Loreen: 


[ 
/ 
. \ 
% »% » 
\ oy 2 724 4) . \ ; 


- * 


» At 
© Rag. 
"Sx > i dif "Mo 
* : ef ry: 
, + 


t% Operation, 


The Hypotenuſe AC 108. 
The given Leg A B' 90. 


_ "The Sum 98 Log. . 2-29666 
"The Differ, x8 x'$ Log. -T,25527- 


Sum 3.55193 
The Leg BC 59 a, > : Sum 1:77596 


SE — HE: 
Of Olkiqu-angued Plain Triangles, 
Cc ofe. 1 


'T n : Stghs and one of the Sides given, to find one of the other 


Example, 


To the Triangle ABC 
There is given, 


B 


-  - The Operation of this and the following Caſe, aps upon the 
 keond Axiome-afortgoing, : 


"The _ 


| Co. $4 
. As S ABC41 | ———— T5092 


To Side a&: XR HIP MT WA join 


oISHTe BAC 33* 457 root in9:74413:_ 
To Side BC required, 3 x —— 1,49731 


PITS EW Aﬀee® 


- 


3 Pe. 4 
+> d 
\d MT ' 1 | . : 4 y 
45 - , v L 40 : _— ey _ 
on _T" 3 RAY 4 0 4 "_— FIT? 
Y OTE © \ 13; 7, OO. j & Sz a£: $1 LOS 43} 
; 


P * 


; Aﬀter the ſame manner you might find the Side AB if it were ne- 
quired. 7 AUR) IN © wi MO | 


2 y » = ig" 


_ 


Two Sides and an Angle oppoſite to one of them being given, to find 
the other oppoſite Angle. » 17 os 


In the Triangle AB C, 
There is given, 


Y being Obtuſe, A 


5 7,” In this Caſe, Tf the given Angle be Obtuſe, the Angle required is 
cute, | | 

2. If the given Angle be Acute, and Oppoſite to the greater of the 
given Sides, the required Angle is Acute. | | 

3. If the given Angle be Acute and Oppoſite to the leaſt of the given 
Sides, it's doubtful whether the Angle ſought be :Acute or Obtuſe, and 
ought to-be determined before the Operation, as'in this Example. 


The Operation. 


| - Co. Ar: 
TS ABC 459%: 8 I sp4 
S9 is Side A B 100, ——————————————2,00000 
'ToS. ACB required, 119" 54/——————— — 19-94639 
-In this Operation the Table produces: 62%: 06/" tor the Angle ſought, 
but becauſe it is Obtuſe you muſt take its .Complenienets 180®, wit 


a. f C TNIESICEY — Sa 


1 17* 54% 
fs - © - Cp 
ou tram ons Ct, 41.37 


k 3 


Ter 2 G . Y: wes of kf Ci me trih ff 2 BY > . wat 
TwoSides and their Tontained Angle given, to find the other Angles. 


* 
v1 
, T5 
FE % $-+ p- "OAT. $5 08 
"= "y - W.4 -- If % 
& 46 EY 8 p72 - © * : y 


LIBGRy 


 Raample. | 


. In the Triangle ABC 
There 15 given, | 
AC 20 *ACB& ABC required 
BAC 33* 45 


The Operation of this Caſe depends upor the third Axiome. 


The Operation. 
Gi | x890 oo 
C 200 BAC 35 45: 
Stn 146.75 | 5 | 
_ Their difference, o5 | : Sym : 97. of the unknown Angles: 


£1 


> 


po” 


, » 
. * 
& + 


Ju | ' "0h, Ar, 
As the Sum of the vides A B ; and A c, 45 TR — OY 34679 
To their Difference mm '5 a —— Y,,7 
'So is t. ; Sum of the Oppoſite Angles 53" 077 = 105178; 


To t of their half Difference | _ 20 06 — 19.56359 59 


The half Difference added to the hall ſum, gives the greater Angle 3 
and SubtraQed, leaves the leſs. | 


— 


The ; Sum of the Angles _ 07. 
The + Difference 20 06 
Added; gives" ACP” '93 13 9313. 


Subing, ABC. « 53.9% 


Caſe. IV. 


"P 6 a Ss donated Anglegivet, to what Kinds Side. 


W 34 


Example, 9 


\% 


h rg POT 


In the Triangle A BC. © 
There is gtven 
AB 33 
A,C 271 > BC required. 
BAC 14. 40, G 


This Caſe requires a double Operation. 
I+ By, the. 3% Caſe, to find: the Angles. 
2.. By the fixſt Caſc, to find the ons required. 


The r 0 eration. 
f f ? | PNEPN: 


Asthe Sum of the Sides A Band A C 606 Lay = a 7-21953; 
' To their Difference, — 64. —— — 1.30618: 


Sois t + Sum Angles —— 822 40f- — - 10.89044. 
Totz - their Difference — 39 22 ——— 19 91 T9 91415, 
By. which) you: will find the Angle A B c to.be 43* 19/.. 


The ſ econd Operation | g 
Co. Ar. 
As. Of ABC 43® TY Log. - Leen | 


, novo - 0.16379- 
To Side AC 273 — TT — 
So is S. BAC 14* 4&7. _ 


| — 9-40345- 
To Side BC required 100: = 12,00029- 
Cc aſe. V. P. 


Three Sides given, to find; an Angle s _ 


Ragls. 2 2. ITY 


In the Triangle A BC,. 
There is given 


AB 64 
AC'47 'B AC required;.:-. 
BC 34 


Viain Trigonametry. > 0 


upon the 4 Andome, hey reducing 


gd 7 RightangilTriaglenb letting 
nba ner Cs rr af the pirate Side adjacent to the Angle | 
oug t and requi res a double Operation. 


The Baſe is that Side upon which the Perpendicular falls. 
I, 'To find the Segment of the.Baſe, as A D, 


2. hi the we Caſe of ana to find the = Og: required. 


"The fir ras * 
| Co. Ar. 
As the Baſe AB -_ | 64 Log. 8.19382 
To the Sum of the Sides AC &BC $x 1.90848 
So is the Difference Eb I.11394 
"Toa Segment of the Baſe I6 J#1421624 


The Baſe i Is 64 
The wars I6 


"© |, \\ Sury, Yo 
: Sum4o, is: A D the greater 2 of 


the Baſe, becauſe adjacent to the greater 
Side AC, 


 Jaiths Eriiangle AC D, Right-angled at D, - / EE; % 
ee AD and AC, tofind CAD, _ 


Log. 2.67209 
I0,00000 
2.60206 


9:92997- 


CHAP. 


2005605668 IN - HELLO = 
SED PPOPOPOVRPEG IIIALE 


| CHAP. ne 


| Concerning the Diſirine of 
| AvJrrnne Triangles. 


ITE 'D 


c_— the Aﬀeftions” P Spherica Triangle; and - 
their Axioms, 


y 
hr Triangle is that which is deſcribed on the ſurſate of 
tne Eres 
2; The ſides of a Spherical Triarigle are the Arches of three 
-great Circles of the opieee mutyally inter[eRing each other. 

3. Spherical Angles are meaſured by the Arch of a greatCircle, inter- 
cepted between the Sides containing the Angle, t the, Pole of that Circle 
being the Angular Point.'.' © RR 

4. Thoſe are ſaid to be great Circles which biſ@the Sphere. 

Thoſe: Circles which cut each other at RightiAriples ; the one 
of them paſſeth through the Poles of the other, and.che contrary. 

6. In every Spherical Triangle each Side is leſs than a Semicircle. 

Rf bn ny Spherical Triangle any two Sides together are greater than 
the thir | 

8. The Sum of the Sides of a Spherical Triangle are leſs than two Se- 
micir cles, | 

F (54s 5 | EEC IM ; 9. t 
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ul Teigonometry: 25 


6. If ces of « $ pherical Triangle be equal toda Seetitiele the 
two, An ngles at the Baſe fhallbeequaf to two Right-angles3 if they be 
les than 4 Semicixcle, the two Ang gles ſhaſl be leſs, b 9s, HAR than a 
Semicircle;the two Angles ſhall "oy grcater than two Right-angles. 

10. The Sum of the three Angles of a Spherical Triangle are greater 

than twoRight-Angles, and leſs than ſix. - 
14+ Two Angles of any Spherical Triangle, are greater than the dif- 
ference between the third, Angle and a Semi-circle : Therefore, 

' 12. Any Side being” continued, the Exterior Angle is leſs than the 
two Jnterior oppoſite ones, 

13. In any Spherical Triangle, the Difſmnce of the Sumof two An- 
gles and a whole Circle, 1s greater than the difference of the third Angle 
and a Semicircle. 

14, Inany Spherical Triangle, one Side being produced, if the other 
two Sides be equal toa Semi-circle, the outward Angle ſhall be equal to 
the inward oppoſite Angle upon the Side produced : If they be leſs than 
a Semicircle,the outward Angleſhall be greater than the inward oppoſite 
Angle 3-If they be greater than a'Semicircle, the outward Angleſhall be 
leſs than the inward oppoſite Angle. 

15. A Spherical Triangle is either Rightior Obliquetingled. 


16, A Rightange Spherical Triangle, /is that which ow one Right 
Angle at the leaſt./ | 


17, The Leggs of a Right-angled Spherical Triangle are of the ſlams | 


E Aﬀecion with their oppoſite An ngles. 

"5 18. In a Right-angled Spherical Triangle, if either Leg be a Quadrant 

7 the Hypo rennſe ſhall be alfo a Quadrant ; 3 but if both the Leggs be of the 
2 ſameaffeQion, the Hypotenuſe is leſs than a Quadrant or if different, 
then greater, and the contrary. 

al 9. Ina Right-angled Spherical Triangle, if either the Angles at the 

[ypotennſe be a Right-Angle, the Hypotenuſe ſhall be a Quadrant; but 
if : ſhall be of the ſame Aﬀection, it ſhall be leſs; ; if of different, 1 it 
ſhall be greafer, and the contrary. - 

_ 20. In a 'Right-angled Spherical Triangle, either of the Oblique-An= 
gles is greater than the Complement of the other, but leſs than the differ- 
ence of the ſame Complement to a Semicircle. 

'21+ An-Oblique Spherical Triavgle is either Acute ori Obtuſe. 

22. An Acute-angled Spherical Triangle hath all its Angles Acute. 

' 23; An Obtaſe-2ngled Spherical Triangle hath'all ics Angles tither 
' Obtuſe or mixt, viz. Acute or Ovtule. 


© 24: Tnany Spherical Triangle whoſe Angles arc all ny each Gde i is - 
bk. leſs than porane, E 2 In 
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_ - In Spherical-Triangles thete are'28: Caſes, Sixtecn in'ReRanpular, 
. and twelve in Oblique-Angular. Wherecf all the ReQtaygyular;. and ten. 
of the Oblique-Angular may be reſolved by theſe two Axiomes following, 


_ In a]l Spherical Re&angled Triangles, having the ſame acute Anhgle 


at the Baſe, the Sines of the Hypotenuſa's are proportional tothe Sines of 
their Perpendiculars, | | 


oh bY 4 V! OF > "oF &. of a n > x b 
a 


Ariome. Rr 


Inall Spherical Re&angled Triangles, having the ſame Acute: Angle 
at the Baſe, the Sines of the Baſes,and the Tangents of the Perpendiculars 
are proportional. EY | Ei 

That all the/Caſes, of a Right-angled Spherical Triangle may; be reſols 
ved by theſe two Axiomes. BE noi Long ws ow. 

The ſeveral parts of the Spherical Triangle propoſed, muſt ſometimes 
be continued,to Quadrants, that ſo the Angles may be turned into Sides, 
the Hypozenuſa's into Baſes and perpendiculars, and' the contrary. © By - 
K - which means the proportions, as to. the parts of the Triangle given, in 
* ſtead of Sines do ſometimes fall in Co-Sines, and ſometimes in Cq-Tan» 
&- gents in ſtead of Tangents-' 'Such' Parts as do change their Proportion, 
_ are noted with their Complements, (viz.) the Hypotexaſe,: and both the 

coſe Angles but. the Sides containing the Right Angle are” not ſo 
noted. | . | Ts 

And theſcare called the five Cixcalar parts of a Trianglc,amongft the 
which the right. Angle is not reckoned, and therefore the two . Sides 
which do contain it, are ſuppoſed to be joyned:together. 


Each of theſe Circular parts may by ſuppoſition be made the middle 
| {| part,andthenthe two Circularparts which are next. to that middle part, 
= \ are the Extreams Conjund 3, the other two remote from the part aſly- 
* med are the Extreams Disjun@. . WR | . 

As in the Triangle A BC, .if Comp.. A C be made the middle part, 
Comp. A and Comp. C are the Extreams ConjunR, and the Sides A B 
and B C- are the Excreams Disjun& 3: and fo of the reſi, as in the Table 
following. D Wane) 


P_—_ 


A Comp. 
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The parts of a Right-angled Spherical Triangle being thus diſtinguiſh- 
ed into five Circulat parts; for the more eaſe in reſolving all Spherical 


Triangles, obſerve this Catholick and Univerſal Propofition,invented by 
the Lord Nepair, _ | 


The Sine of the Middle part and Radius, are reciprocally proportio- 
nal with the Tangents of the-Extreams Conjun&, and the Co-Sines of 
the Exttancs Dignaich, iid 3 ent lg bg 

That is,'As Radius to the Tangent of one of the Extreams Conjund; 
- pf the Tangent of the other Extream Conjun&t to the Sine of the Mid- 

Ce rarte . , 74 : : 

And alſo, As Radius to the Co-Sine of one of the Extreams Disjund; 
r . the Co-Sine of the other Extream Disjund, to-the, Sine of che Mid- 

Cr Arte ef ys : ; ; ef ah he 1 X 5 * I _ 
\ Therefore if the Middle Parthe ſought, the Radius mult be in the firſt 
Pi 3.It eithex of the Extreams, the other Exream muſt be in the firſt 
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Only note, That if the Middle” Part, or cither of the Extreams Con- 
JunQ,be noted with its Complement in the Circular parts of the Triangle 
in ſtead of the Sine or Tangent,you muſt uſe the Co-Sine or Co-Tangent. 

If either of theExtreams Disjun@ be noted by its Complement in the 
Circular parts of the Triangle ,-in ſiead of the Co-Sine, you muſt uſe 
the Sine of ſuch Extream Disjuna.. © - 2.3 Br hes | 

That the DireCtions-may be the better, anderſtood;there is in the Table 
following the Circular parts of a Triangle ynder their reſpeRive Titles, 
whether they be taken for the Midle part, or for the Extreams, whe- 
ther Conjundt or Disjun& 3 and, unto thoſe parts there 'is prefixed the _ 
Sine and Co-Sine; the Taiigent or Co-Tangent, as it ought to be by the 
former Rules, | 7 1 owl A ern Uh md} 
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 Inall Spherical Triangles, the Sines of their Sides: ate in direCt pro- 
Portion, to-the Sines of their oppohte Angles 3” and the'contrary, | 
b Ariome 1y, 
-Asthe Sine of half the Sum of two Sides, 
_  TotheSjne of. half their Difference z | . ... .... 
: "S9is'the Co-Tangent ofbalf tht Contained Angle, 
To the Tangent of half the Difference of the other Angles. 
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Again, "2 


As the Codes of half the Buy of the Sides, 
- - To the Co-Sine of half their Difference; © 
So is the Co-Tangent of half the contained Angle, 
Tothe Tangent of half oy Sum of the other Angles, 


| Axlomie- Vs 


"As the Site of half the Sum of two Angles 3. 
- To the Sine of half their Difference 3 
So is the Tangent of half the intexilihy 38k 5 
To the Tangent of half the Differe oy the other Sides. 


Arttn, | 
| A; the Co-Sine of half the Sum of the Angles, 
'To the Co-Sine of half their Differences {>> *: D248 
So is. the Tangent of half the interjactnt Side, 3: 
To the Tangent of half the Sum of the other Sides. 


- ' Ariome vl, 


As po TE rnds of the Sines of the contining Side, 
-Tothe Square-of Radius1 - YU 27G 
"98 the ReGangle of the Sines ofhalf the Sum of the Gi Sides, and 
of the Difference of the Baſe therefrom, 
To the Square of the CoSine of half ug Angle ſought. 
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| thereto, being given, to find the other 
Leg : if it be known, wt cher che Hp 
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Example.” 


In the Triangle ABC 
There is givea, 
BAC 23*®* 30 
AB - ? 9 BC required, 
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The Operation. 


_ Ste; BAC 23" —T—— "I. ———— Log.19-36170 
'To Radius,”- __ - $658 X | | _ ————10,00000 
-So is S. AB 47* 19/= Cm mr mn nnetnn——— 9.86635 


'Tot. BC required, _ 17* 434 WEIL - 9.50465 


Caſe. 11. 
The Lag given, to find an Angle. 


Example. 


'In the Triangle ABC 
There 1s given, 


nerf NE 
BC 27 43 BAC required, 1 A 


The Operation, © 


' As t. ETIS 43/ ——— —— Log, 9.50442 
To Radius —— ——: —r————— 10.0000 
Sois f, AB 47* 19/ | mmm 9:$6635 
'To tc. BAC ques, 23% Kao W —— —— 10,6193 


Caſe. Iv. 


The FEpnome and a I given, to find the contained WERE 


* Example 


In the Triangle ABC, 
There is given, 


AC 49 73 
C17 AGB: required 
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The -Operations -_ 


Ay Rufus ; oem Rhein ms Log. 19,90000- 
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-To tc. AC 49 7. Moeqromn — 6 
$6T BUF GB _—_——_—————_->o. 


To ſk ACB ah 74" 21 — —— 4 


Cafe. V 39 


A Leg and the adjacent Angle given, to find the Hypotennſe. 


Examplee 


In the Triangle A B C 
There 1s given, 


BACz23: 30 
x AB 47 19 AC required. " 


by 
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The Poe: 


ToRadius tmmmmammy nn — CEA Pats ms PT IT LIGIES w—— Z —=10:00000: 


To tc, A.C CEL 49* a7. ho Wits + - - 9:92724 


Cafe. Pl. 


The Hypotenmſe me an Angle givens to nd the Leg adjacent fo the 
given Angle. arpls apc 


En the Triangle ABC 
There is BIyCl, 


ACB 74 19/ 
AC 49 48 &.pe. "— 


_Aste, AC.49* 48 — _ —— Log. 9.92689 
' To Radius ——— E——_ —— 10,00000 
doſe) is { ACB 74? wo — — — «Pleat — 9-43185 
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' To:t. BC required, 27? m —mmmm—_——_—— 9. 
Cafe. VI. 
; The Oblique- Angles given, 'to find the Hypotenuſe- 
it Examples ig 
In the Triangle LE: -- Fo "a. 
The is given, FORE kate a 
Bac FE o Þ A Crequired, ; "” ae | 4 


The Operation. 


As Radius EO _m——— Log 10.090000 
To kc, ACB 7 "Ra 197 - , ——_ TH —— - 9:44.36 
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So is tc- BAC: 2 23 TED” —— 10,36170 


— ——_— 


Ti of AC required, 499 47) on mere  19.81006 


C aſe. VI I l. 
«The Homo aud one. of the daſs ginens to fin the other 


Ang Co 


Examples 


I In the Triangle ABC 
4 There is given, - 
\\ - ACB 74 x9/ 


A AC 49 4Þ 3.36 Kel, I 5 
F 2 


_ 
"x > Ts T3 Ee 
04 - G4. & \ 1.25 £8 "® | 
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Aste. ACB 74 197 ——— — Log 9.44836. 
To Radins —————- —— 0.00000 
So is 4c, AC. 49 7” — —— 


\Toſ. tc. B.A C.required, 23 * 2177 —_ 
Caſe. I X. 


The Hypotennſe and an; Angle given, to find the Leg oppoſite to we 
»1ven Angle, 


1 2.00000 


miii_ 10436151 


Example. 


In the Triangle ABC, 

- There is given . 
BAC 23” ms IN” 
AC 49 48 BC eG 


The Operation 


As Radius — n=——— Log. T0.00000- 
Toſ. BAC 239 3 — mt Sootad CEINET ——"9.90070 
ndet BN. &.ademmcnergrad on aaa — | 
To £ BC required 7 437 ——— pgs 


"C aſe. X. 


A Lep and an Angle oppoſite FI being given, to find the Eypote- 
Ngic 


#uſe 3 if it be known whetherit, or the other Leg or unknown A 


be . 
greater or leſs than a Quadrant. | 


Example. ; 


In the Friangie A BC. 
i” There is -Þ 
.B 27". 307 
| 3 T 77 A C equi. 


\ 


| The Operation« | 


. As {. BAC 239 30” a Mg FI Phan: - — Log.9.60070 
Th Sadie —ormr—conndhen nah —————— "10.00000 
Sos. B C + bo 437 — —_— | en 5am ED —— 945332 


Toll. AC cqulal-44f 49* en PO CWP RCRA Nel REID 5 89:07 
Caſe, XT. 


The HY: Hypotenuſe and a Leg given, fo find the Angle oppoſite to the 
given Leg, 


Example. 


In the Triangle ABC, & 


There is given, : Ts | 
IA» « 7 
BC 17 43 s BAC ac; A B 


"The Oper atioi 


As f AC 490 487 —- ——— Log. 9.83298 
To Radius — — | 
So is {, BC 17® 437 — CCC” 
To f. BAC RES, oſs RI PBs nas « 9.60034 


Cafe. X11. 


- = Hs and an Angle adjacent thereunto being piven,to find the other 
ng (of py | 


x. 
I 
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{ Exam ples 


In the Triangle AB C 
_ There is on” 


| gee. 2 
BC 17 43 = Sf TY, 
ACB74 br 7 | BAC mpink, VE 


pre 


. 
. 


—_— Log, 19.99000 
:To £ ACB » 74 an puny hn non rs. on — CLEPs + 


OT 998352 
- $ois fe. BC 17. 53 ——_ _ 9.97890 


To {c BAC required, 23 30. LS KIT: 96242 
Gofe XI. 


A Leg and an Angle oppoſite thereto being given, to find theother 
| Angle; If it be known whether it, the other Leg, or the Hypotenuſe be 
greater Or leſs than a Quadrant. 


Examples 


In the Triangle ABC 
There is given 


BAC 23? 3o/ { a. 
BC 17 43 ; A&> mquhed, 


The api 


As {c EC 17 437 —mmtnm— Log 9, 9.97990. 
T's Relins ooo —cacopmwremen + <———,"20,00000 


| A 4.5 4 4. ar 
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SER IC BAC 23* 30 ono —cmomcomm-—co—_ SO 
To {. ACB required, 74* 197 I 


Caſe XIV... 
The Oblique kgs 10 find cither Ley, 
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— Example. 


Tithe Triangle ABC | RET 
3b ven Ford JHL DI uo 43 Gs 
: Bac +; 30 C B C required, 


vb OUS ACB 74197 ——=c=——_—Log.$99z5 


ToRadins ——— * ITE aan EINE I ans 10,00009 
So is ſe, BAC 23% 30 —— L—— 9.96240 


Toſc BC required, 17 43/ nmr 9497888 
Caſe XV. 


The Legs given, 'to find the Hypotenuſe. 
Example, 


Tn the Triangle LBQ- | ; _ 
There is given. AN 
AB 47 19/ > | Fr 
BC 17 43 A C required. A << Jg 


The Operation: 


AS Radius —— —_—— -Log To 00000 


To ſc. AB 47” i9/ — — tm— 9, $3119: 
So is {c BC17 43 mm — — 9.97890: 


To fe. AC required, 49* 477 — EE — 1981009. 
Cie RVI. 
"The Hypotenuſe and a Leg given to find the other. Leg. 


Example. 


In the Triangle ABC | 
There is given VA ] 
C 
"BC 2 % Fa AB B required 


The 0 Operation. 
\% 


As ſc, BC 17? $3 mpurnnm— —_— Log. 9.97890 


To Radius. —— — — 
.S0.is {c. AC 499 48 ————————— 90987 


| To ſc, AB required, '47* 21 ————<——-— 9.83097 
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SECT. II. 


Of Dblique-angled Spherical Triangles, 
Q <1 . 


W © Sides, and an Angle oppoſite to one ,of them, belug given, to 


find the other oppokite Angle 3 if it be known, whether the Angle 
wo be greater or leſs than a RK ght-Angle. 


Ion ple. 


In the Triangle ADE 
 "There1s given 


being Obtulc. 


AE 69" 477 
DE 38 28 6 DE uatcel 


DAE 37 03 A 


The' Operation. 

RES RT wn nR0y Co. Ar. 
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Two Angles and a Side oppoſite to one of them being given, to find 
the other oppoſite Side 3 if it be known, whether it be preater or leſs 
_ than a Quadrant. | CR en 


Example, 


In the Triangle ADE 
There is given 
ADE 114" 3%) AD required, 
AED 45-00 Þ beingleſs chan | 
AE 69 47 3a Quadrant, A 


| The Operation. 
_ CADE 114? 38% —— 


"To AE |. 69 47 = 
Soisl. AED 45 0 


Tof. AD required, 46* 53/ ————- 
$7 8 The Reſolution of this and the former Caſe depends upon the third 
W468 
109 33:4 Sides and their contained Angle-being given, to find the other 
Example. | 


In the Triangle ADE 
There is given, - 


required. 
AED) _ 


AE 69 47 p- & 
AD 46.53 
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half thereof is 13* 3 is 
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Having by the fourth- ackignr, found the half Sum and half-Difference 
of the Angles, if to that half Sum, you add the half-Difference, theiTo- 
tal is the greater Angle; and if from the half-Sum you Subtra&the - 
half-Difference, the Remainder s the lefſer Angle ſought. 
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' If the Sum of chetwo containing Sides exceed a Shneiecls then Sube- 
tract cach Side ſeverally from 180", and proceed: with thoſe Comple- 


. mens as with-the Sides given in the Example aforc-gomg ; The Operati- 
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'The 
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ante, gives the greater Side, and the half 
Difference ſubtraQted leaves the leſs 


Note. 


If the Gum of the given Angles exceed a Semicircle, Subtra& each 
Angle from a Semicircle, and proceed with the Oe the One 
will produce each Sides Compl. to 180*. 
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"T'wo Sides and an Tile oppoſite to one of thein being FE to find 
the third Side 5 if it be known, whether the other oppolite Angle or the 
required Side be greater or 108 than a  Quadrante 


n Example. 
In the Trhge ADE 


_ There is given, 


AD46* 537 PAnd A E required, 
DE 38 28 > being leſs thana 
a gr 00. Quadrant. 


— The Operation of this Caſe depends upon the third al fifth tab 
wa By the thixd Axiome find the Angle oppolate to the other given 
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Secondly, Having two Sides and their oppoſite Angles, you ns find 
the third Side by the former part of the fifth Arlqwe, he 


The Operation- 
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Doubled, 69 44 AE required. 


6 aſe. PI. 


© Two Angles and Side oppoſite to one of them being given, to find 
the third Angle 3 if it be known, whether the oppoſite Side or Anglc re- 
| Wow be greater or leſs than «Quadrant. 


Example 


In the Triangle A D E 
There is give, 


DAE 375? ozy 


Wa 45 99: } AD Ercquired, _/ . 
ED. 3s 28. Adele A 


The Reſolution of ig Caſe depend upon the third and Enirch 


Firft, By the third Axiome find ts Side 9” ths other FR 
Secondy, Having the two Angles and their; oppoſite Sides, the third 
Anglc may be found T4 ws former paxt of Ra Jourth Axione,, 


tg 
=. 


: The Optration. 

; TA - "£2 ."'Þþ ** Co. Ar. 
As C. DAE 379 037 —— Re WE Log 0.22004. 
Tol, DE 39\ OO —_ — _— — :9 79383 
SDECAED 15 OO eooooeoommn ona ——— 9.84948 


6 > Sans Þ Ts 
00. AD 3 93 MP wi. WI 
STS "GT , FH «YO #5 0960 SSFIO® og earn Se IR. net rn mn C : . 
I18 a —_g—— eos 
v2 Ce DE———g8-2k: ©: 19 
Þ- 5089s, )-oanit 


Ws ws yon I at one none 


"OS $eO SUM, —85-—2. Acne 3 . « Suh, <2); po 
Differ, 08 25 \ Diff. 4 12 


AED 45? oo 
DAE 37__03_ 


Differ. 07 57 + Diff. 3* 58/ 


Co. Ar. 
As C.. OY cr. AD. and: DE 049. 127 — DE Fr3527 
-- To.b 47 ar =i42,40 ————=—g83306 


TT''A 


Sg "LIES 6 & andE 02 59 © "Tis ——— $8400 


To t. 5; ADE required, 57 19 — tay 79-80733 
: " CLAS) "+ , 
ADE 114 38 requied, 


Caſe. VU, _ 


iy wo vidermad-ag 1 Angle oppoſite tobne 6f drefirbling: 
| the Contained Angle 7 fit he knowl} whether the 6ther © 
dr hes Angle 4 be oties Or Obtuſe | 


WW 
3 7 fa Be 
»4 + #3 # 3 aw 4 #s - 


-4v% "Ra 


3 


. F > 
Yi $ 3 
A. 


1 % : a} PTR 1.4448) NO VIOTE 0 _— Ed " ” p , ju n x" _ Ro [ ; 4 "Oy wo " f Su. 2h FT i " 
5 . : 
p f - F 
- 
SW = - | Riba "> ” Ut 
. ” f . 
£ » . 4 n . 
” a =, * 
4Þ- . z . q 
C 4 - 
. ” > LI B 
's f : ry . 
A Te? - 
,* PE 
$ 5%, 
n .* 
© 5% 
L- 4 bo wa 
% 
4 


In FA Triangle ADE. 
0?" Theie is* "given, Fo 


. 147 &* gd 


FE | | 4 
a ED 45 z D A E required, 
AD $: 50 being ay 


This Caſe i is wrought by help of the third and fo Axioms. 
Firſt, By the third Axiome to find the other oppoſite Angle. 
OY By the fourth Axiome to find the POpaalned Angle. | 


A 


«4 \.The Operation. ** nN F Drain os 
yy 4 OY OL 7 & ar. 
ff C. AD 8r ol 9 ay a0 noe PYh oe Log. 2,00443 
TolAED45 wo —— _— — — k | 
Sois .A E130! tt rm CLE 


TolAD E 137 55 Fama ; 


ADE 1379 55/ 
AED | 45 ©0 


92 55: | 


f Sum, 96* o1/ 
Differ, 28 23. Diff, 14 4T ef 
oy EO: Ar. 
As 2 X an, AE and AD 4% L1/ _—— 01079 
To f. E Z CH, f>—ih L296: 01 == 9.9976 


ada T1 


Sois ft, 3 X / y DandB=— 46-37 — 19.02 199 
To tc. ADE, required, — 13 IT —— 63038 
OW . 28 13- 33 55 
\ D AE 26.22. "Kquired, 


& & | « Th. .» I | 
-_ EF, % 


Caſe. 


Caſe IM. 


_ . Two Angles and a Side oppoſite to one of them beivg oiven, to find 
the interjacent Side 3 if it be known, whether the other TO Side, or. 
_ Side fought, be greater or leſs than 0 Quadrant. 


Exomple 


In the Triangle ADE 
There is given, 


AED 45* oJAEre alred; | 
DAE 37 X: | being leG than a 
DE 38 2 Quadrant, A 


This Caſe is reſolved by the third and fifth dxians. 
Fir#, By the third Axiome to find the other oppolite. Side. 
| Secondy, By the fifth Axiome to "0 the i interjacent Side, 


The Operation. 


| \ Y \Co. At. 
As CL DAE 379 07 —————— [4s 0.22003 
Tof. DE 38 B——————- -9 7930 


To l. AD 4 OY PRIN HEY 


8 


AED - 45? oc 
DAE 37. 03. EE 


Sum, - 82. "——_ z Sum, 41* of 
| Differ: - 07 57 -3 Dill. 3% oP - 


AD 46* 33%. 
DE ' 38" 28. 


Differ. 08 25 - Diff. 04 12 


% 2" OR.” 
- 


A-ie on ASE ere i 3h Do A ee a re Kell Aba 4. 66. Om TROP RY | Wn 4; 
« $< wy 3 by % xe "44 4 A 7 X . > = % 3 : bes -& Ws © ? b Tv TY wa Ys ak” . 
| k 4 BY X _ ; 
q $ ; - Fa — 
I 4 s = - 
” 
= « og . *: X 
d '- Y P F , £ « "_ 
3 og - 
v k.« 6 ___Y - - a; 
; 4 6 Fan - j ; ; 
» YL < ® 5 h : 4 . © , f 
% £ : $ 
3 . | " p 
_ > ” % 


E- pn: / _ 0 : | Co, Ar. 
* To { = Z VV w—nmmtnt] 1 OL ——mmmmr—— % 9.31709 
© $Sobt.iXct.AD and DE op 12 —————385599 
XK Tot. 3 AErcquird, 34 52 ——— ————., 19-8304 
+ "Os | 34 52 

AE 69 44 required. 


Caſe. IX. 


xF _ Two Sides and their contained Angle being given, to find the third 
- Side, | 
F In the Triangle ADE 
7 There is given, 


* 


Example. 


ADE 137* 55) - 
AD 8x 50 # AE required. 
DE 38 26 9). | 


5 The Reſolution of this and the following Caſe is deduced from the 
#7 Lord Nezper's Catbolick Propoſition ( the Oblique Triangle by a ſuppoſed 


34 


27 Perpendicular being reduced into two ReRtangulars ) by the ingenious 
Mr. Collins in his Sefor on a Quadrant whom in this I ſhall imitate. 


& ” 0 
| 
- WR 

_ 3. 

ESR *: 

, bk AR. $ 
WEED. | hy 

- = * be 2 NY 

\* = » - 
EN: 


The Operation. 


AS Radius =——————— Log. 10.00005 


Toſc. ADE the contained Angle 137% 55/ ———— 9.87050 
So ist. D E the Leſſer Side ——— 33 28 — F$66ivl 


———_.. 


To t. of. a fourth Arch ———— 30 3i— 19.77056 


2 If the calves. AER l:(s than 90® Subtrit the fourth Ar-h from 
| Tae greater DICE 3 but if It be greater than 909, from its Ccomple; 
- x80® the Remainder is the Reſidual Arch. ” Foun 


py 


H , 


5 ca 4 RIA O- 7h aft IT. ul 4 
POITre ? bo oy _ j G yd 5 « "abs; 
LOS . 4 
\ 
” 


p*; 


50. " Syberini | Driganoinetry 


Co. Ar. 
- As fy a the fourth Arch 20 21 —— ; WW: Log. 0.06476 
To ſc. of the Refiduil 67 J) ———— 9.58008 
Sois {c. of the fſcr Side D E 38? 287 —————— 589374 


Toſc. of the Side required, AE 110 13 ————— 9 9'53858 


Caſe. x 


F Two Angles and the interjacent Side being given, to find the third 
.pgle, 


Example. | , 


In the Triangle ADE 
There 15 given, 


ADE 1149 397D | 
'DAE 37 03 CAEDropin 


AD 46 53 


A} 


The Operation. 


AS Radiug———————— wn -— Log, 10.00000 


To ſc. AD the interjacent Side $0,561 Im nRons $3473 
So 1s t, DAE thelcffer Angle 37 0 CP TICI a .. 9.87790 


To t. of the fourth Arch — 27. 17 or OI 71263 . 


- If the interjacent Side be more than a Quadrant, Subtra& the fourth 
Arch from the greater Angle; if leſs, from the ſaid Angle's Complement 
tO x80® the Remainder 1 15 the Refi dual Arch. | 


| | Co. Ar. 
As fe. 4". Arch ——--—— 27* tro 0,05123 
To ſc. Refidaal Arch —— 38 0O4 — ——— 99,9614 - 

| Sois ſe. DAE theleſſer Ang.3 7 03 ———=———— © 9-90206 


To ſc. AE D the Angle required, 45” 007 FE 19. 19.84943 


In 


__ - Spherical Trigonomeftry, Fr 


In this and the foregoing Caſe_the Aﬀecction of the required Side or 
Angle, may be determined by the Relidual Arch. 

For if the contained Angle,or interjacent Side be leſs than a Quadrant, 
and the Reſidual Arch more, or when the contained Ang!e or interjacent 
Side 15 greater than a Quadrant, and the Reſidual Arch TY z the Side or 
Angle required is greater than 90\, inall other Caſes leſs, 


Caſe. Xl. 


Three Sides given, to find an Angle. 


| | Example. 
In the Triangle ADE D 
There 1s given, - 
AE 110” 1;/ 
AD Br 50 ADE required, 
DE 38 28 


AJ EE E 


The Reſolution of this Caſe depends upon the ſixth Axiom, and for 
the more ſpeedy Operation, take this brief dire&ion. 

Add the three Sides together, and from their half Sum, Subtra& the 
Side oppolite to the Angle required. 

Then to the Complements Arithmetical of the Logarithm:-Sines of the 
containing Sides, add the Logarithm-Sincs of the half Sum and Remain- 
der : Halt the total of theſc four Logarithms is the Sine-Complement of 
wah the Angie required. 


The Operton 


. 5 31” The containing "8 Co. Ar. 0.00442 
39 54 Sides, 25 Co. Ar, 0.20616 

x : 110.13 > Shm, 115” 157 - S. 9 95639 
Sum. 230 3: Remp. OF 02-9, | 8.94317 
: 2-Sum, 43, 15 | | . Sum, 19.1LLOI4 
Remaia.-p« 05 O2 ſc. 68* 577 4+ Sum, 9.55507 


| Which bing doubled, produces 'A DE 137* 547 required. 
H 2 ©: Gaſt. 


Spherical Lrigonometry. 
Cafe XIE. Fol 
' Three Angles oiven, to find a Side. 


Exanpl 6 


In the Triangle ADE 
There is given, 


ADE 137*5572 BY 
AED 45 00 þ DE required, | 
DAE 26 23. A 

This Caſe is likewiſe Wy Fn! by the ſixth Axiom, the Angles be- 


ing converted into Sides,and the Sides into AugSv] mY the Comp. 
of the greateſt Angle toa Semicircle. 


—_ . 


Cont, ADE 42 o5! The adjacent Þ S, Co. Ar. 0417378 
AED 45 oo Angles, S. - Co. Ar. 0.15051 

DAE 26 23 4+ Sum, 56* 44 S. | 9.92227 - 

Sum, 113 28 Rem. 30 21 $. © 9470353 

> Sum, 56/44 Sum, 19-95009 

Rem. 30 2x (fc. 19* 15 * Sum, 9.97504 


Which being doubled, gives DE 38 30 required, 


If the greater Side A E were required, the Operation would pro- 
duce the Complement thereof to a Semicircle 3 theretore bubtract' it from 
180), it leaves the Side ſought. 


SEHS00000SS SDSS 0SS4 D440. 
PEVEPBEEDEVDDS PEEPPOOPPSY 


CHAP. IV. 


The Dacrize of P lain Tt TTY 


phe PROBLEMS of 
Plain Dayling. 


SECT ]. 


be Application of Rieht- angled Triangles in in 
i Plain Sayling. 


_- Lthough the Ground and Projection of the Plain Chart be er- 

'- Toneous, yet feeing it is moſt facile to the Learner 3 and may * 
. ſerve as an Introduction to what is more difficult, it ſhall not 

= be here omitted. 


P2oblem 1. 
The Courſe my diſtance om; eofind'the Difference of Latitude, and 
"the parenre: 
Example. 


W_ Ship foling N, E. by N: 372 minutes. | 
"oY dzmand her Difference of Latitude, and PURE, © 


| - 'Fige I, 


In 


n 4 ny J Y —_ "> 
add a AIN 1 wp 1 ae win ed Las ke 33 4 1 
&- . p : 


54 Plain Sapling: 


Tn the Triangle A BC, 
bh AC rep Rs the Diſtane' 'Sailed, » * 7 
AB Ri. Diff. TAU. 2s a 
BC: the Departure. - 
B AC the Angle of the Courſe Hom the Meridian | 
ACB the nc. of the Courle. 


VR | The Operation. 
For the Dif. Latitude. 


As Radius -— _ = Logs xc I0.000C0 
.. "To.the Diliance Sailed, — — 372 - — 2.57054. 


So is (ce. of the Courle, — 562 15 —— —————— g 9i985 


Ce ——  — — — 


To the Diff. Latitude —— 30g —————— #2.49039 


For the Departure. 
As Radius ——— Log. cc 


CO NIISERY 


To the Diſtance Sailed, a rr 2457054 
So if f. Courſe —— 33 457) —————— 9.74474 


To the Departure fe ENG! - ——— 1.358 


P2oblem I, 


:: The: Courſe and Diff. Latitude being given, to find the Diſtauceand 
Departure." CV Hed ILL] | | RJ 
| [ILL HITY] Example. Te eas 4 \ 


' Kg 4# 
= 


A Ship failing N. W. by N. until her Difference of Latitude be 309/ 
I demand her Diſtance and Departure. 


Fig, *, 


| | # F _ 3 Ne The Operation. | 
, For the Diſtance. 
| As ſe. of the Courſe — 56 15/ 


To the Diff. Latitnde -—=309/ — 
So 1s Radius, PID 634m 4 IK 


zT Q ing Diſtance, ſailed, 371 — 


—_— 
. For 


Y - : 5 ada £6 x; s "es p : $0 4 this W 0 7 - , RR "Y Naoki #4 | rat Ib b NJ 
_ SANE.» Ci LY oy TY Pet 1b Mt. | AE as” ig : r aka. l , F 
- 4 I s « : . 
- , 
d : s - P \ of 
” by oF % ; 4 *. . b, 
 % 4 A 4 - ' $" 
E: v - * "y R . 4 3 py I i | . 
- hy ? . 


For the Departure. 


Co. Ar. 
As ſc. Courſe, —— -— 56157 * ————x Log. 0.08016 
'To the Diff. Lat. —=723%; moor _-— 2.43996 
Soisf. Courſe — DET o———— 4. 


To the Departure — 206/ i —————— 231486 


P2oblem Il, 


The Courſe and Departure given, to find the Diſtance and Difference 
of Latitude. 
Example 


{ 


A Ship ſailing S. E. by S. until her Departure be 2069. I demand the 
Diſtance and Difference of Latitude. OH Fig. 3. 


The Operation, 


For the Diſtance, 


As f. Courſe ——— 33* 45/ TRE caa ou Log. 974474 
To the Departure — 206 ——————— 2.31387 
Sois Radius — ————<—c =—————— 10.0000 
To the Diſtance — 370 ———.——— - 2.569 13 

For the - Diff. -Laticude. 
Co. Ar. 

As ſ. Courſe — 332 457 -— Log. 0.25526 
To the Departure — 20687 ———— ———— 231397. 
SO 1$ IC Lourle 56" To! ————————— 9 91985 
To Diff. Lat. — 308% ——————— P4888 


 Pibolem IV, 


| Fhe Diſtance ant Difference of Laticude evo find the Courſe and 
Departure. 


. Example. 


56 


. Examples 


A A'Ship Sails ht een the North and the Eaſi,-372/ until her Difference 
of Latitude be JOY”. 1 demand the Courſe and Departure. 


Fig. 4+ 
The Operation 
For the Courſe, 


As the Diſtance ſailed pon ——— Log. 2.57054 
To KRidids —— HET Cort oP LI Re 10,00000 
So is the Diff. Lat. — 3097 — pm_—_ my AS Ta 6 * 2-48996 


_ Tothe ſc. Courſe 33® ye” = ——_ mmm 991942 


For the Departure. 


As Radius — Log. 10.00000 


To the Diſtance —— 372 - —— — 2.54 
So is the $. Courſe = 33% 50%. ——————— 9.74568 


_ To the Departure — 2077 ———————— x2.31622 


_ Pydoblem V. 


The Diſtance and Departure given, to find the Courſe and Dilgence 
of Latitude- | 


Example. 


oy Ship Sailes between the South arid the. Weſt 372), until her De- 
a be 206", T demand the Courſe and Ditt. ot Latitude, 


F if Jo 
The Operation. 


Tor. the purſe, 
As the Diſtance — 372/ EEE. ones LO 2.57054. 


To Radius .— — —_ tm—_—_ ng ——— — — 00000 
So is the Departure 206/ ———— ———— 2.313% 


. To theS. Courſe 33%37/ —— - m— 
| Br a 


bo Te SM Made 8.5 ADR. 7 hs "” "* PR ” ; : E 
&ys ; $I Ys TO 2 
# p C \ 
\ 
& 4 
, - Y 
” %.. PE 
Loy, pee. 
- d - , FF 12 
+7 | | 


For the Difference of Latitude. 


1 '* Aa. - v5 a 5 Vo 


As Radius _ TT | -ANORFL EW EF 2h Oy ESTI —— Log. I0.00000 


_ To the Diſtance 372, Ee Aa => = 
\ $6 s {c. Courle 56” "hf : EY 


To the Diff. Lat. 3097 —- 


Airy | Te 


The Diſkzence, Latirde and Depart, given, to o find the Courſe 
and Diſtance: oats eng gt Sore li 91: 51 .c705b 1 
"Examples... "S037 


« of * is 


A Skip ſailing between the South and Weſt, antit: her Diff, Latitude 


be 309 min, and her SOR 206 min, . 1 deniand the Com and 
Diſtances, .- uz 22H 00G 


The. FRET 


. For the Coutſe. | | 
| As the _—_ Lat. 309 Nile ——= ——— Log. 2.48996 
ToRidins —_— IF —z Ic 
rh Sois Departure” "Za6H mine. 2 ee 5 
+, To k. Courſe =*y 4rf _ _ 


Gals. >» 
——— Gem co —— mm 


F; gs 6 . 


=? So I0.00000 


_—  — ————— x. 


For the Diſtance PRE 


'As {. Come 33* UE rr Logs. 74398 


'Tothe Departure —2 206 hind ——————& 


| ht 2.31397 
So is Radius —— —_—————— 10,00000 


_ 


"To the Diſtance 371 Min— 


21 rr3i45 T? D X77 1 


Rl Sc, | 0 alba 3k 
The Defdrine Ga Oblique Triage *pped 3 in ; Problem of 
. +: Ipng, , | 

' Pzoblem A 


W 0 Ships Gail from the fame Port, *s one ailes E. N, E 40 min. 
the other E, by S. fofar, until the find the-firft Ship bear ! N. W. 
For W. I demand he ſecond Pore. Diſtance from the Port, andthe Di- 


fatce between the two Ships. = 
: \ Ti the:T! le BG 152 9947 190 light of 


 & e Powe; 025 247469 c 
AD the E.N.E. Courſe, and A E the E, by s. Cote) 


W—-* _T 
To find. the ſecond Mis Diter from We Port. 
'q har. 7 of AED 22 30. _— = EASE Ss 
RB _ 04:49) PD = Datray ——7 TIT: — xX.60206 
WM NES Forts : Sof-ADE 123 45! CE TSR 0” 4 Ws. {OE 
Ce —_ ; —_— T6 
: Fo AE 86 mins 


To find the Diſtance between the Ships. 


: \ Co. Ar. - 
-+ASCLAED 22? zo/ *t _— mo Fee a 0.41716 


--———To.4D-= AM; EL en il as 1.60206 


* SobCODAR 332 FF —tmmutmngnmmm 9.74474 


2 TO DE —. 58 mine wm—_— "T5639 


P2oblem 11. 


B.. c there are two Ports hae lye Eaſt and Weſt one from cnodicr. 
- _ fxom the Weſtermoſi Por N.E, #1 the other ſails From 


os 


Pd 


the Eaſtermoſ Port $&, and meets with! the firſt Ship : I demand the 
Courſe fteer'd by the ſecond CW and the « Diſtance between the two 


_ Ports. : 
Fi 7 ” 3, 


LetA repreſent the Weſtermeſt Port, 
 E the Eaſtermoſi, +, :* BY 6 
AD the Courſe avd Diſtance of the firſt MO. md 0 


D the Place where the Ship meet. _ ns 
| To find the ſeconds Ships Courſe, ets 
% T& oy; ; my pens 2 Thy Opto : þ Fe 7X: {1 5 + 0% 
NDP OSes Tt on lag ds b © +2 00 Ab 


ERR -——— Log. 8.09691 


"ol -: 


To. DAE 45? 46-8 


[ 


Sois AD — 41 min, — H_ _— b — - - 1.61278 
ToCAED a1* m4 ————— —— 9.55917 

The Court $15N. Bach 68 46, Or. Ne. «lite Weſterly, | 

” | 2 ty 8) By if "+ eqitte wh] 
; 'To find the Diftance Bitwieek: the two Ships) SES 559 
Rt Co. Ar. | 
ASC DAE 45% of LL IM 
..- To ED —— " COON ——— 1,909 
V0.0. Sole DE TO _ L0,-ibIM0A.; =" 9-9GIFT 
| zonor. « "JOKE —— oy —— CET AO 2.01512 

1TAaJ) CIDER ART WNT AW 0G8 »y CE 


Re * 5 * z | 0-4 >. —— we ——Pzoble \ " * ; 
4 | : X | m- 
> - 
- »* 


2, Suppoſe two Ships ſer fall from '# certain Road, the one Sails 8 by E. 
20 min. theother S, $, W. 2 25 min. I demand their mY Fa Diſtance 


bm d . wo noi £ Noa 
ON 4 THIS I WW I9LyT9 135d 1 =— 4410 vi £ $7 8+ 0"! Fige 9: 

- Inche Triangle ADB. » | 1 S101 33070 oy 
reprelentaabw Road,” mf} wi bile 01131 $1301 908!9 b on [203 


3 = the firſt Ship's Courſe Fn Diſtance, 
AE the Hoong Ship! s Courſe wv Diſzeas qt A 99. 


yy 
9 bn et on 


3"? 4 
2 t F  « ©. [ 
1 2 RO SW TTRN 6.74 oe 3 | 


oy 


vl - "The Operation. 
to find the _ 


AB: 2s | <6 Tiago 
"> MAF...._ 20 -; 2 DAE 33 45. 412} 
- Sur, 45 © "Sum," x46 5 IDE & AÞb- 


Differ, O5 3 Sum 73 T7 ADE & AED © 


Co. Ar. 
As Z cx. AEandAD Pins ————— Log. 8.34679 
To their Differ. — 05, MCT 0.69897 

, *»S0is t. EZ VV DandE 73* 077 ——— —10.51783 
Tot. ; their Difference 20/06 ———— —— #956359 


LET, he nn. A 


Ro yt 1158034 MED. 522 4 
The Bling Poe Ships is N. E. "5" 3u/ & s. w. __ zY, 


IE 0 7 By '& W, SW. FEM. [, fere, (39 +1 Th. 


' To find their Diſtance. + 2-44 J:As 

TIT , RY | | Co, Are 
F D.52* on! on» pe +3: 0.09756 

EY A D —_— 20 » __ *T: op: enf #9; p——TL, ZO1TI03 


TE vt 5 10m nates 


Sos CLDAE 33? 45/7 — | —_— - 9:74474 
ToDE —— — 1 mmm mmm _ a 


& 22kg v2 bf a - » Problem. IV... Jia. ys 7 9422 
Gas jpaad a rtain Port. S. S.E. 4 103657 then: fails 4 
_ wk. = Eafterly, but is forged back by foul weather 82 min. to the 
Port from whenee ſhe ſer fails I demand what Courſe ſhe ſteered from - 
the ſecond place to the third, and-how ſhe Sailed backne to the firſt Port. 
| 41G bns 531)1wo) : > wh Lf: a0) 21it Fig. XO 
Let A repreſeacehie@ber, - uo I quit boon! out A 
E the ſecond Place, ES 
D the third Place, © 


* "I 4% 570 AS 4.8 . ts BL,” Z f Gas) v <C - FI" F is 4" : * PTE A wr 
- >. = A 
' * 
I * 4 ”. 1 E ©. - , * os 4 
 &. att F..2 4 | ” X 
; | g 
- 


| The Operation, 


* 
pa, "0 Fay + 


'To rod 5 Courle from the ſecond Place to the third. 


AD” 82 | 
AE 68 
Sum 150 
| Diff. 14 ; 

pe S., IE WP : - Co. Ar, 
- AFDE the Baſe -- 72 min,——-—— Log. 8.14267 
| Bag AEand AD_ N/A ——em—_—_— 2.17609 
$6:35\fhdt Difference! - mm—rmm——_— L463 


© To © Segment of the Bale, 29 INin,——— 1464 
DE —— 72 min, 

_ Segment — 29 

Diff.” ——— 43 

: x Diff. m_——— OT 21 5. EB : PREY 0 Ii 

' AS'AE —= 68 thi. — —————Lop. 18325% 
© To Radius —_—_———————— 10,0000 
SOIS EB —_ 210 geen rr 1.33244 


'To ſc. A EB, or A ED, 71* al PT Oe OOWaRR 


"yh Chats fromthe felon d Plac e to the thi d, is N,E. 49? © / 
N, E. 2 E. fed. con ce to the third, 15, 40: 4 z0Xr 


"77 


ih 

s | B: Co. Ar. - Ven 

AS AD_ 82 min, ————————— Log. 8.c8519 
ToLAEDqr 34 ——————————— 999712 

10 9:41.11.) 0B, AE. 68min ——— ————— 83251 

To. ADE 51” 3 ———————- x9.89582 


To find the Courſe back to the Port. 


ly. 


4 7 
of e F445 da < oy ' 


The Courſe to ries N.W.. 79* 03/, or W. by N. a little 


- 
ho } 
F 4 
. 


CHAP. 


62 


ay 


$666: 626850604 PETEEDEEY 
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CHAP. V. 


| angled Trimgles, applyed | 


m ProBLEMS'of 
| Bercator's Saying. = | 


HE, true _Sea-Chart , mmor iy_called Mercator s Chart, 

( but js indeeed the uſeful$nvention of our Country-man Mr. 
b Edward Wri the, although | this. Stranger | is pr almoſt | got the 
.- -- Name and Praiſe thereof ) performs. the like Concladions , 
and almoſt in in the fame Heng Ty. for ſpeed, and yet "moſt exatily, becauſe 
all places may be laid down upon this Chart with the ſame when as,ypon 
the Globezbottras to their Latitude and Cn TON T hg 


from cach other. | 
- Problem L 


'T% nd the-Meridionat Difference of Lofts, or the Pilference of 
x Latitade in Meridional Parts, MES B44 0T 


Firſt, if one Phace be undex the EquinoRial, anit the ochies: je ibeth. 
or South Latitude, the Meridional parts ( in the Table'of' Meridional 
parts) anſwering to the de —__— and minutes of the Places Cs 
the Meridional Ditt Latitu 


3: ly | PE th 
. 


3 y T' "wb * : 
FIET 5 Rs | by 
. 
# * 


A n Cf ate 37® North, the ther under the E qui» 
"demand the Difference E Latitude i in Mexidiona Parts. © 


Lat. 37* 27 —_— 6 - DE 
2426, is Meridional Diff. Latitude. - * ; 


Sceondly, If two places he both in North, ot both in Sour Latitude, 
Subtract the Meridional parts of the lefs Latitude from thoſe of the great- 
er, the remainder i the Meridional Diff. Latitude. 


* 
k- 


Example ; 


One olacein the Latitude 37 we No; 2418 
The other in the Latitide 17 10 N*' 1046 + 


The Meridional Diff. Latitnde .' : 1372 , 


One cein the Lads" 5 5 S. 511 - 
\ ke of tber in the Latitude NN 4 Y” | $4 { 


The Meridional Diff. Latitude 1.2 248" 
Thirdly; K of the two places the one : have North Latitude, the other 


South, a d theMeridiohalparts of each Latitade together, the Surh is the 
Diff. Latitudem Meridional parts.» ! 


\ Us. 


Example. 


M. p**. 
- One place in a the Latitude 42* 17/ $* 2805 
"The other in the Latitude 27 :19 N*, 1905 


' The Meridional Ditt. Latitude | 4520 


Problem 11,, 


© BockLatitudes, and the Diſereme of " YOmeg any two 
| places belug given, to find the Courſe and Diftahee.” 


.. Admict intheL, tigude. 50" North andche bados 
_ Lande or lorth,; the Dilotice of POpnuge F x) 'Weſt; 
I demand the Courſe and Diltance. | Loan 


$9; 


ſn the Trianala Abc. i FIR 
A'b reprefents the proper Difference of Laitade, 


15 Jo the;Departure,:) 77 2 2 1ot inn, ANG, 
-*A.c'the Difanee failed, | 10 TDD nd 

d Ac the Courſe, : * 46 | 
Acb the Compl. of the Gaurſe, 

- Fig. Ii, 
In the Triangle A B As | 
AB xepreſentsthe. Meridional Diff, LOVING, 
BC, the Diffexence of Longitude, « 


- -BACGtheAng le.of the Courſe, _ 
A CB the Cornet of the Courle, 


This bein uyderſiood, the Proportions are the Give as in the Do- 
rine of Plain Right-angled Triangles. 
The Differenceof Lovgittde reduced't to "minutes; makes 3 I 7 min, 


To find the Meridional Difference of Latitudes/ - 


2 AL 0 ne Es /Mopre ET 
; Dnoplacni in the Latitude ”— of Ws 3475: = ny 
The other in the Latitude. 13: 12 -N?. - 07991: oor 


The Meridional Diff. Latitude, "2676 te ” 


. a wy Te Operation. 


- 
"4 4 ' 
4 


2952.21 :'For the Courſe: | 


watts V»— Older 


\ 4 8 
[? 


As Merid. Diff. Lat. 2676 mi min, — Log. 3+42749 


To Radius —=— r= —— = 1 000000 
Sois the Diff Long. 2177 Min, _————350202 
- Ts; Contr 492.5 ———————T 10,07453 
| The:Courſe is. $row i Oe Cy 


. bY o . OY 
” 4 Fl 

« - P - ” * ww b..4 

- - L o 
7 G Lat. 
” F —_ - - 
- F. . 
- 


Mercator's Sayling; 
. . For the Diſtance, 


* Late 50% oof | 
, Lat. 13 12 


Proper Diff. Lat. 36 4s Fabich is 2203 min. 


As ſc. Courſe "40" o7! ——— — Log. 9.30912 


To proper Diff. Lat, 220%/ — 334400 
So is Rading ———————o—_conmompnmm—_—p 1000000 
To the Diſtance — 2000) ———— 4 


P2oblem 008 


Both Latitudes and the Courſe piven, to find the Diltance and Dif- 
ference of Longitude. 


Example. 


A Ship fails feGi the Latitude go® North, Ne ſhe be 1 in 56 Latitude 
13” 127 North, her Courſe S; W. go" g7/ ,- Or $. W, -W. ſomewhat 


more Weſterly 3 I demand the Diſtance and Difference of Longitude. 


The proper Diff. Latitude is 2208 min, 
The Meridional Diff. Lat. is 2675 min; 


The Operation. | 


For the Diſtance. 
. As f'* Courſe —— 39 0 __——— - Log. 979934 


To the Diff. Lat. —- 2208/ min Jo 334400 
SO is Radius ——— = —————— 10,00000 


To the Diſtance "fy OE EI — 3.54466 


For the Difference of Longitude. 


As Radius ———— ——— Log. 10.00000 
To Meridional Difference of Lied: 2676/ — - 


2 
St. Conrſe no Lg 509 577 nn m— FN ans 
- To Difference of Longitude ——— 3298! - — 1351835 


P20- 


GAO. - 


— > . 
FA : ; 
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/ 
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< p # * þ | 4 AJ 
fq =» ” . 
» " ; 6a 4 0 s 
l % 
j_— — 
% 4 V : i o » 
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P ble IV. | 


' Both Latitudes and the Diſtance given, to find the Courſe a Diffe-- 
rence of Longitude, 


. Example» 


"- A Shjp ſails from the Lat. 50* North, 2505/, aritit ſhe be in the Lati- 
tude 13? 124 North; I demand the Courſe and Difference of Longitude. 


The Meridional Difference of Latitude is 2676 min. 
"The proper Difference of Latitude is 2209/. 


The Operations. 


For the Courſe. 


As the Diſtance ———- _— 3505” Log: 3:54469: 
To Radius ———— 10.000G0 
So is the Difference of Lat. 2208 —— —— 3-3440 


To {c, Courſe —— 39" O $9 —— 9,7 
For:the Difference of Lolntins | 


As Radius ————— ————————— Log. 10.00000: 


To the Merid. Diff. Lat. _ ——— 3.42749. 
SOis t. Courſe —— $50? 554 ——. 10.09086. 


To Differences of Long.. - 32984 —— — 3.51835. 


Pzoblem V. 

One Latitude, the Courſe and Difference of th "8. 7 SPIT TIRIY | 
to find the other Latitude, and the Diſtance, NEUE DENg gLVens. 
| Ereample. ; 


A Ship ſails S. W, 50" 57%, Or S. W. 5 W:. ſomewhat more weſterly 


from the Latitude 50* North,until theDifference f Longituadebe 32977. 
I demand the other Latitude-and LETIRGE. a, of 


\ : The y 
Pg . 
4 - 
. L . 
=* 2 E 
= © % 
, U ; 
£ $4 A . : mn. "on" fl y & . $ * © Pe Re 
: [__ J 4 w 2 4 van * LC lo." N 


. -, — 
oy _ (96 n " o, 4 Eta 7 0 
z f 5 add : » ; our 'y vb 4 DD 
» FRA ' .. * mw $5 4 
F $i 
. 
| ayling? 
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The Operation 
For the other Latitude. | 

As t, Courſe ———— = $0® 57/7  — 10.09086 

To Difference of Long. "a 3297 —— 
So is Radius ———— ——— 10,000 

To the:Merid, Di. Lat. — \ 2614) cm 342726 

M. p'*- 

The Meridional parts enlffearing to Lat. 50' North, are — 3475 
From which Subtrac, _ Os. ann—nrmbnnd 2674. 
There remains — — CT — — _— 


Apainſt which in oy Table of Meridional parts in Latitude 13* 
which is the Latitude of the place North, ; 


.For the Diſtance. 


. The proper Difference of Latitude is 2206 minutes- 


As fc. Courſe ———— 39? 0z/ —— —— Log. 9.79934 

To the Difference of Latitude 2206" — — ———— 3.34360 

S015 Radius ————————————— 1 000000 
Tote Diſtance —— ac gy = ——— 3.54426 


Problem ; RY Ln 


- One cs the Courſe and Diſtance given, to find the other Lati- 
tude and Difference of af Longituds. «rh | | 


Cd 


— 


_ Example. 


I Ship being in the Latitude 50 * North, Gals. W. 50? 577, or S. W. 
> W. and ſomewhat more Weſterly 3505' ; I demand the other Lati- 
tude and Difference of Longitude, 


*3.4 F 
* 


K 2 | ' The 


theme 


} , 


% 


' The Operation. 
For the Difference of Latitude. 
As Radius ——— ——-——————— Lp, 10.00000 


= 


To the Diſtance. 3505) ————— ———— 3.54469, 


So ls [c. Courſe 39" 034 _—_————— 9.79934 
'To the Diff. Lat. 2208/7 mmm — — fed ——— 3:34403, 


"The other Latitude is 13* 227 North, © 
The Mcridional Diff. Latitude, is * 26767; 


For the Difference of Longitude. 


AS Radius ————— -=——————Log- 1000000 
To the Meridional Diff; Lat. 26767 Cate m— 3s 42 Li 49 
Sois t. Courſe -» — 50" 57” ry 10.09086 
To the Differ, of Longitude 32987 ——-— p3,57835 


P:oblem V1r,. 


Two Places both in one Parallel or Latitude, and their Difference of 
Longitude being given, to find the Diſtance between them.. 


Suppoſe two places both in-the Parallel or Latitude of 5, and: 
their Difference of Longitude 70-deg. Idemandithe Diftance between. 


The Operation... 
The Difference of Longitude in minutes is 42001 
As Radius ———— NN PATIFT As BME SI IE —— Log I0,00000 
To Diff. Longitude 4200 —— ——— — 3:62325 
So is fc. Latitude 0”. ———— - 9:Yo807 


” 


To the Diſtance 2699 ——————3.43132: 


Two Phaces both in one Latitude 
their Difference of Longitude. | 


Pzoblem VI, 


, and' their Diſtance given; to find 


Example 


x boy Es 3 Z. "— ? 4rt%; , OE "0 * i OI +» - | 5 
E ” ; Oey *: "FR - wt or OO APE: Foe) os 
. © ».* B* Ay ! Ad D Wo. ME DIO Ie ON 
” W_* 46. Wi *y - 
» Ws tb 


: wo 4 at 


| 


' pple two Places both in the Latirade 50? , and the Diſtance "7 IEn 


I demand the Difference of Longitude. ; 


The Operation. 


\ As (c.. Latitude 40 Log: 9.80807 
To the Diſtance | 27007 3443 136 
So is Radius — -=— 10.00000; x 
To the Diff. Long. - 4200/7 - 362329 


Problem 


i Two Places ſituate both in one Parallel or Latitude;theit Diſtance and- 
Difference of Lovgitude being given, to find the Parallel of Latitude. 


Example. 
 A'Ship failing due Weſt, 2700 min. or 


Alters her Diff. Longitude. | | 4200 Mine 
:Þ gg what Latitude the Ship fails in. 


\ The Operates: 


As Diff. "OR $200 '———— Logg.62325: 
T6 INH _———_—____—— | X0:00000 
So is the Diſtance. 27007 ————— * 443136 

 Tofe, Latitude. 40? | —m——_ "9.80811, 
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The Dottrine of Spherical Tri- 
angles, applyed in PROBLEMS 


of *Gzeat Circle Sapling. 


- Lthough it be hardly poſlible for a Ship exactly to trace out the 
Arch of a, Great Circle, yet it may: be of good advantage to 
W keep conveniently near it, eſpecially in'a- Parallel (or Ealt ahd 


Welt) Courſe, 
 Pzoblem1. 
| þ W Two Places differing only in Longitude. app 
A Ship being in the Latitude.30 deg. North, is bound to a Portin the 
fame Parallel whoſe Difference of Longitude Weſterly-1s47 deg. I de- 
mand the Angles of Poſition, the Diſtance mn the Arch of -@ Great Circle, 


*  -. by whatLatitudesand Longitudes the Arch ſhall paſslikewife the Courſe 
'S _ an Diltance from place to place, according,to. Merqatay + © © 


44. beta reprefent the firſt Place, | 
E the ſecond. Fig. 12, 

The Operation. Ye, 

To find the Angles Poſition B A D and BE D. 


— 


w WL. 
Ties @ e 


_ 7 The 'Qblique-angled Triangle-A D E is reduced into two equal 
' Right-angled Triangles ABD and .E BD, the Sides and Angles being 
equal ; therefore in cither of them there is given the Hypotenuſe, 9 

WO ny, the 


<> 24S + $a + 4% 44 1% 
: ry 


2 7 0 wo iS Ie To aug yes > + 


w..7 
_- 


. * 


CE IEEDDS Ft oe 


e 


the Angle at D,.to find the Angle at, A or. E 
of In the Triangle ABD. ; h, 


2. To find the Diſtance A E, 


In the Triangle ABD 


Sis ADB —23 30 ————— 


A B 14” 51/ being doubled, produces. 
AE. 29 42 or 1782 min, 


Tor > To find the Latitudes by which the Arch ſhall paſs at every five. 


degrees of Longitude from A, repreſenting the firſt Port, 


Firſt, You muſt find the greateſt Latitude by which the Arch. 


paſſes, DB.. . 
of In the Triangle AB D.. 


 AStc. A D ——— 40 00 ————— Log. 10.07619.: 


To Radius — Yr rn nn ona pny 


wy 


A BY , , wo SRes Ls a Akt hs » Martens. 224 450 \ 7 OR . iti . EY FR 4 doi td”, ths, £7 4x5 + Ls te ap data teiba; b 
ET Ft 4% A PYTINS Tow) Pa APE Wk aa b Rt ”_ Oy « v5, % I 446] Bo 46-45% Y pede Let I "075 BER'S* 5 4 IIIY ;þ » , oe IIS BI 31 ro, 4d. 9 "YI ; 4 bs &” at y \ , 
. » i . a < eo : 4s nds b> es TYP FI 3 vi F, \ Jr. E Fo x , Cb_ - 4 
& d. ,) - by 
v, of. -& % _ by 
. - %* . 
. jp . ; .* Sv \ £ . * 6 - 
nd 4 ” A 4 i, bY 
{ & * d / F h by . 
% 3 % $ : b ' F 

, 53 p b 4 ” 

' &. & ; | / q , 

, . . T . 
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As to ADB, 23% 38 ———————— Log, 10.36170 
To Radius —- — === tm 10,00000 
Soisſt, AD 49 00 ——————-———— 988425 
To tc. BAD 71 35 —————=—— 9.52255 


As Ridius —————————— = Log. 19.0000 
ret DA——— $0 00 ——_—————————— 
——— 9.60070 
To f. AB———— 14 5h ——————— 9.407 


—  10,00000- 


- Soisſe, ADB —— 23 30 ——————: 9.96240 


Latitude.. 


The Compl..of BD:( to 90* ) 52% 25/ is the greateſt. 


9.88621. 


Secondly, To find the Eatitude by which the Arch paſſes ateycry five. 


degrees of Longitudefrom A, you muſt xeſolve the ſeveral Right-angled 


Triangles BD a, BDc, BDe, &c. 


ko 


4+ nth 


Sub- - 


"Glen : C _ Sapliilg; 


SubtraRtirig five hes. from A DB 236 20# 

. There remains a DB 18 30. 
| SubtraQing five a from 13: 30 

: Remains .--——— BDt& '13 30 


- And {0 y the reſt, as follows: in the- Tabte. 


In the Triangle a B D. 


To find by what Latitude the Point (a ) 
; _ paſſes,” 


\ As Ridius WE Tf . Log. 10.00000, 
To tc. BD — 37* 357 


— 0.17 
Sois ſc. aDB 1 30 —— 9-97696 


To tc. Da — 39 04 —-— 10.09067 


<-T--B--No- Do B-Ne NN} 
 UUDDUUUUUD 
hm = mo 0 OQ- :, 


The te Coplemeny of Da 50 oy North, is the Latitude of the 
- Point (a. ) 


After the ſame manner are found the Latitudes for the Points c, ez 
&'c. in the ſubſequent Table.” 


Long. Lat, HZ - Pearddis; Having the Latitudes and Longitudes, 
A oof of 50? oo by which the Arch paſſes, you may find the 
a ©5 OO 50.56 Courſe and Diſtance from rn to Place - by 
10 OO 51. Mercator. i 
OO 52.0 GPs | f 
OO F2 So to find the Courſe and Diftance A a, 

OO 52 — There'is-given both” Latitudes 50 degrees 
00 -52 ,'24-| oy” and £5 qegrees 56 minutes 
00 5Il 5 | North, - 


00 FI 


00 .50 And the Difference of Lompingues five 
00. 50 ©0 n deg. Weſt. 


- ws [- wan; =" win OD: = 


Ha 
KO 


. The Meridional Difference of Latitude 15/90 minutes«_ 


FM 
", 


- For the Coil 


Fond Dis. Lat. — po 2 in -Log. 1:95424 
To Rallius ———————— | 
| Sois the Diff, of Long... = no 247712 
Tot. Courſe LEN —_ ——_—_— 10.52288 


For the Diſtance. - 


up Conſe ——— T6 42! ——— —— Log, « 9.45843 
e Differ. of Lat. - - — 1975587 


+ Sos Radlts . rn _ -—— X0:00000 


+ 


Ez ; Aoe Diſance—— mh _- gfe} _ —— Hawa 


» 


"Aker the "ALS manner you wil find the Courſes oy Diſtances ac, cc 
.. 6.45 they follow in "he FI 


yy 


— 


Places. - 


—— "I. LS 


F 4. a 


| T7 TY 
\ Froma tor C: 
. From C Oc 


From k tol. 
From 1. to E 


| avdfrvf the Coliies's afore-f; we to are. Þ "A the Welt, | 
Jall Wa N..W. 912, until you "ar i? the Latitude 55 gu 
3 ad then W, S, W: 917 min, farther » You will arrive a3 


fc RG | your 


* > ' ; 8 %g 


tle, 


your Port, By this! means you wills! ar. atit Fr fx de rees 
which is conſiderable, in reſpe& of the xenefit of Obſervation ; ww. 


the Piſtance js but x47 rain phaonigogtohnn 8 « inte , 2nd.not 
22 min. more t than the ALT ED ,  d-ciangds 


AN OR o 


Tyvo Places differing, both in wb and Longitude. 


thetwo places to Bajone in the Laitude Er 
- North; the Difference of Lin pitude 


Courſe and Diſtance from . 
Longitudes, according'to th | Ns Ce 2 a 


Let A ba the firſt Place, i in a the Lar; 260 


/ 


_—— = 


E the ſecond, in the Lat. 50P.. - Fig. 13 


hes The Operation. a] 
Ti, To find the. Angles of Poſitions - 


—_ 


argin4e'7 : _ .* Cor Ar. 
oof — ——— Log. O,I6622 
— 

34, 00, —————— 10,2710r 


OE | A AmndE” 65 'og ——— RT 19.3396 


5 AED 
'z = D Fn TEIN vg 


Secondly, To find the Dillance 
| To the Trane ADE." 


& » 


Tof AE: HLIEDE 49: 50 deere =rmtn+19-B83 17 7 


S, 


The Diſtance i is 49 te. 0 min. . which reduced into minutes, 
_ wakes 2990 mes: 1 


CRE —_— OO 


G— Raw + 9-90796 


foros — POT T9. 80009 . 


oy s 390 =o! whoſe el $0* 53) is the greateſt 


" Y 
6 Foy TM 
Q p uy” . 4 "* CIP " ? 
PB _ ER OO” OOPS j% $42 13%, "NIB Bo \ Modu. > a OY OF a he F 1209 . L 


- 


As. BA D, : 5 wo vos 
To i ADB —— 53 46 in” We 


"Feb ADE FY 00. 
 Subſtra& ADB. 53 46 


Remains BDE. 14.74. x4 


_ Third, To find the Latitudes by which the Arch vali at every 
ws of Longitude from A, you muſt reſolve the ſeveral Right- 
a d Triangles, B Da, BDb, B Nc. Fe. | | 


- Subtrafling 5 5B A D B 


4 Rn v* 


"= bh 
- * Subtra deg. from ©. 
. Reſins 5 dP. 


Aa hi Tridngle «DB, to find by what Latignde | 
the Arctr pales at the Polit 4. 


TP 7 "oy 
"eh 


5 — — —— tha 1000000 

.*YO:1 ſewsD' B48 4% bem wg 9: $1897 

"To IC, aD kid 59 ——— — 9 90879 
_ Whoſe. Compl... 39! oat. 15. the: Latittde: at 8, 


. Aker the Gare matinerare found. the Latitydes of roakh IPol e 
$ b 4 e, &c. as in the Lubſequent. Table. ae 66 Ta 


| b 
| 


} 


 Latifide. | ; | Long Sx Pebribly, Having thus the La. 
Lt 6 2M ngitudes of the 
d the Courſes 


_ mM place to place, 
BY 1 Aeore to Merattr. 


e's o fi F} the, C : arſeand Di 


A as. 8. JE, 
4A $32 & 


> — — 
a. poi 4s 


lad Latjrades x 36 deg. and 
39 5 OI: min.. ;- 
{TT he Difference. of Longitude 


oy », 
S PW: proper, Differ. of Latif. 
']. 181 min. 


The Merid- pil Latif. 229: 


| minutes, 


_ = I Re © _—_ 


Fagto ing 
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of Aſtronomical Definitions. 
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_Theſc are called Southern Signs, 
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- pla&C upon the te. 2 
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and diſtMt there-from 66” 30, and from the. Poles of the World 


7 4 age 35; eb 5 ts 4% 6 tb; + A : K cf 2 147 -'L # *ri4 3h ; þ ; 
© The of Cirele 5. 3x5; two mall, Cirdes. parallel: to the Equinodtial, 
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h fat which is adjacent fo the;North-Pole is. called the Artich. Circle, 
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 . . Andthe other, the Antartick Circle, as! K d Ms; - 


The Zenith and Nadir are two. points diametrically oppoſite. 
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"The Zenith is the Vertical Point, or the Point right over our heads, 


' The, Nadir is direRtly. oppoſite thereto; as:N.. 


- 


| | | ; bs Nm S\3 
- The Azimmthe, or Viriical, Cireles,, are Great.Circles of the Sphere, 


concutring.and intexſeQipg; each other, in\ the ,Zevirh.and Nadirs - 4 
7 f N. © Mo Lo ae WTF ibs E \ 8 | 


. . The Horizon is a great Circle g0- degrees, diſtant fromthe Zenithand 


*Nadir, cutting all Azimuths at Right-Angles, and dividing the World 


"and inviſible 3 | This Circleis, repreſented by |H; =; Re ; 9 3 00 W3SG EH 
palles by the Zenith 


into, two.cqual parts,.the Upper and viſible, Hemiſphere,'and the; Lower 


The Meridian of a place, is that "Meridian which 
and Nedin of the place 3. 35;P.Z. SN... 1. 3 21G ny 
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to the Horizon, imagined to paſs thorow every degree and minute of the 
Merigian . between, the, Zenith. and, Horizgy3 85 nh UT 
Parallel,” of Latitudeor Declinati 
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"Tic" Almicanthars or. Parollels, of. Altizude, are GnallCixclcs, Parallel 


* Zwralelr of Lajindeps Dedhnotpy, axenll izle parllc to he 
"Equinogial * They, are called' Pg els  Derfiwatiog inn reſpect_'of the 
Sunor Stars in the Heavens and Parallels of Latitude, in reſpect to any 


The Latizade of a Place, is the height of the Pole above the Horizon, 
or the diſtance betweentthe Zewith and the EquinoGiial. - '. 7. i} 
_ The Lavitude of a Star is the Arch of a Circle contained betwten the - 
Se: of a Star and the +5" 40hpeal _ Circle making Tight Angles 
with.the Ecliptigk 3 ang, iscounted cither, Northward erSohthward; ac- 
es 0 het Te the Stax.” th = WT, 
Longitude on the Earth is meaſured by an Arch of the Equinoftza), 
contained between the primary Meridiaz .( or Meridianof 'that: place 
where Longitude is afligned to begin ) and the Meridian of any other 
place, counted always Eaſterly. _. Yd with cf 5 fo tniog vob 23 
The Longitude of a Star is that part of the Ecliptick, ,which is contain- 
ed between the Stars place in the Ecliprick , and the beginning of Artes, 
epantihgthem according to the ſucceſſion of the Signs, = 
GE Ooh M It | Alti. 
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Mt of the wii or. Han is in Arch of an Heim Spvie be- 
twine the Center of the Surror Sear n " the Hotizone 


” Mes onis the i n of any Star arapy of the 
the Horizon, "_—_ Gogtt is the ſning ? wn . 


Right Aſcenfio on is the number of Degrees and Minates of the Equi- 


_ noGial. (counted from the beginn angof Ariet ) which cometh to the 
Meridian with the Sun or hs or with any portion. of the Eclipticks 


Oblique ; Aſcenſion, i is an Arch of the Equinodial between the beginning 
of Aries, nkd thar part of the Fquinodial that riſeth with the oa of a 
Star, or. with any portioniof the Ecliptich,, in at Oblique Sphere. | ; 


- Oblique Baſed is that { make: the Equinoltial which ſets therelvich 


- Aﬀſcenſimat Difference, at Arch of the Equinettal, bein the ny 
ence between GT Oblique Aſcenſion. * , ha 


i... mplizude of the Sun or Stat; is the diflance of the cg or: E&t- 
i, from the Eaſt or Weſt point ofthe Horizon. 


The Porollaxis the wit areht pl 
che Sun or Star {> the true place jh reſpec; of Altitude is in the 
ACE, or A DG, theSun.or Starbeingat C or D/ | wo 


1 : 15. 
And the apparent place inthe Line BCE, or BDK: cs 


oh Angles. of Para are ACB, os ECF;-and aDs, or: 
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® any point it of the Earths Surfic, 
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- "The Rifraiting | Is "eaſed by 
the Atmoſphere, or Vaporous 
thicknefs: of the Air near the. 
Earths ſuperficies, whereby the 
Sun and Stars ſeem alwayes to 
Riſe ſooner and Set later than 


| really they do. 


In the Latzage of 55 de-- 


, Sj ſrres. and thereabouts, it 4S al- 


owed to be as follows in the 
Tabls; although it varies by 


the weather. | 


'And in more northern parts 


"it hath been _oblerved to. be 


greater, 
The uſe whereof is this, 


Suppoſe the Altitude obſer- 


| ved were 10 degrees z the cor- 


reſpondent refraQion is 5 min. 


1þ...39 y nr gr which ſubtracted 


from 10 deg. the remainder 9 
deg. 54 min. 30 ſeconds, is the 
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:o Aſtronomical Problems. 
Problem LE: 
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ven, to find his FITY Declination, 


KG 4 "3 JA : S.- 90 W— j 


me TS} | Exon $ we 5 2 


find the preſent Declination, Wn 


In the Right-angled Satierical Trian ole ls C, There is Nos v C 
the Hypotenwſe. 56" 41/, the Suns Difiance from Aries, and the Angle 
BYC the greateſt Declination' (by the 9**:Caſe ) to thnd the lang ite. 
wk BC, the _ [gael Pon. | 


-— 


FLEE 


FT: href the pridnionnd Opin T4 


; T vv" © n # 
«a 4 " 


"aka: —— FD ONE —— — Log. T@-00900; 
To-f. BYC 23% 30" the Syns'greateſt Declinat.” 9:60070 
. So.isl. YC 56 4 the Suns Diſtance from Y 9.92202- 


To f, BC 19 28 the preſent Declinat, N*. #9.52272 


Note, That the Suns Diſtance is alwayes accounted from the neareſt 
of the EquinoQtial Points, Aries or Libra; therefore if the Sun. be in. 
the Northern Signs, Aries, Taurus or Gemini or in the Southern Signs, 
Capricornus, Aquarius or Piſces, his Diſtance is computed from Aries. 

But if his place be in the Northern Signs, Cancer, Leo or Virgo or in 


Lir Southern Signs, Libra, Scorpio or Sagittariws, *tis reckoned from 
a. \ | 


HE Suns Phace in the Feliptick and duh Declipation ein gl 


The Suns-Place being i in: 26? > 417 of Taurus; and his greateſt Dedi- 
nation, or the Angle of the Ecliptick, wet mn th Hs 5 bs zo : ». to; 
ih | Fig. x6. 
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If the Sun be in the Northern' Siprics,: his Declination i 15 Northerly 3 
Fin in Lthe A in Agns, AH Eg 
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—— _— 4 _ : 3 
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The Sun s place” 22” 127 of: Aquaigs, "his —_ Declination (as 
before!) -23 bad 'To find his preſent Declination. - 


Fig. 16 
-- Bue Suns Diſtance from Arie? is* 3 yo 49. 


"-'The 'Ober ations - 


erat i 


pu the Right-angled Iriangleary D F.. 


As Radius ——————————7, Log: 10. [0.00000 


P Wis 


To LDYF 23 of the oreateſt ] Declination 9+ ' 9.60070 
So.is {.  F_ 37 48 . the Diſtance from: &iivs-* * 9478739 


fn "To £ DF... 14 o8.. ISL. Fe tg. 19.38809 


You ay find the Sans place by the Tables in Arms Carolinas 


- Ppobleim [T. Pn. 


"The Suns Flac given,t to find his Right Aſcenſion 3: 
gs: 9k 184 Note, THF ? y s: 4 [ST ILIEP 


| The " ——_ Declination is concluded by Mr. Sree in \ his s Car | 
ne-Tables, to be. 23” 30>, therefore. tis aware vat: TEE 


4 The "31413 C\ 
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I IT9SNS 
The Suns place is 26? aut © & © ES 
; To find the Right 'Aſcenſion, + Fog 16. 


In the Right-angled Triangle! B'C, there is given the 2 otenuſe, 
Y C 56" rf The Suns Place rom Avzede: * >} CLE miQ3G. wp # 


The Angle BY C, 23* 3o/ the greateſt Declination; ( dy the (xth. 
ea to hind the adjacent Leg AB the Right Alcenſion.. 


«7 The. 


. | | Wd k DO 
TI Doctrine of the: Sphere: 
e of the: Sphere: 
v 1 ; 74d OS. hes % F V "0 
; Abe. OT 4.51 


As | Badins —— - OINTTN 7 n = fas 10.00000 
To t. Y C 56 py the Suns Long. from V 20.1824 
So isſc. BY c 23 39 the. greateſt Declination _ 996240 


Tor. AB 54/22 the Right Aſcen, from * 20.14464. 
IS £5 - Eraneple Z, 


The Suns place is 222 127 of Aquaris 5 - 
To find the "_ Aſcenfiom © 


1! The” Operation 
In che rage we Traxyle 1 DF. 


o—_ — 


link _— :——Logp 10.00: 10.00000 
"To Y: F. $a 48/ - the Sins'Long, from' © 9.88968 
So is ſe. D: v F 23 30 the greateſt Declination 9.96240 


Toty D' 35 25 © theR. Aſc. from the Þ 79.85208 
we” , next, FN Point. 


This Proportion finds the Ris Right « Aſcenſo on from the neareſt Equi- 


noQial Point,,a$:yout accounit the Longitude in the Operation. But the 
Right Aſcenfion-is to be reckoned: fgom Aries, according to the-Order or 
Succellion of the Signes. 

Therefore in this laſi Exam ple,” the Complement of 35* 25), to $60, 
which is 324* 356; Herbe gh Alcetifion ſought. 


Problem wy 


The Suns Declination given, $0, find. his Place: 6 Longitudefrom 


 Arits, ou 
Matt 321365 Exemple- Jo;: nm babe TN 
"hs Cine Deelination i - +194 50min Nor, en deaf i0ge - 


"ONE" "0 16 


The Doctrine of the Sphere: By 


In the Right-ingled Triangle V. B wit 
*;: 'Fhexe is given the Leg . BC. 19 * 20), ihe pt De» 
clination. 
- The oppoſite Angle: By C.'23* 30, the greateſt Declina- 


tion. 


- And the Hypotennſe  C require ( by the x9"? Gaſt ) being 
the Suns Diſtance from aries or Libra. 


The Operation 


® 


As Cl. ByC 23" —_ the greateſt Decination Ry 960070 
. To Radius — —————— ———— L0,00000 


_— 9_ 


So fl. BC 19: 30, the preſent 1 Declination po 
To, 1 C 55 509 ——t—_ cnn — 9.92279 


Which 4: LA reduced into Signs, is * 26* 50f; 

or 26* 50/ of Taurm. 210 _ 
If the Suns Declination be North, and! RE? 8 | this proportion 

finds the Suns Diſtance from Aries 3 if dectealiing; from Libra, in the. 


Northern Signs. 
If the Suns Declination be South,and increaſing, from Libra 3. If de> 


creafing from Arits, among the Southern ow 


Example 2. 
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| The Suns Declination is 14* wo '$outh able, 
To find the Longitude. from 4 


_ The Opie ir] 11656 #LIFI OZ ff... 4 
on No" Þ [2115 $97 Gr 0361 
Tathe Triangle vDE. TY 289 


Fig. 4 


ASC DY F, 22? 30 the greateſt Declination 9.60070 
To Radius. _——: — 000. 


So isf.. DF 14,30, the, pee Hel inatig! wg 
Tok. YE. 37 514; the Diſtance! 9.7880T. 
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nr 4 0 PrOdiefy' IV... 
© ThounsDedlinatioh? piyen, To firid the Right-aeno | 


CRITA | 20% 1d 115343 


Exam e F-, 
«QUE } 40 
The Suns Declination is 19? zo North, increaſing, 
-"Tofind —_———— 


bY 4 Adele weoenngh res wg Poet cos Heres ? 
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_Inthe Right-Angled Triangle VB Ez-p 2) 7 


bv: & 


. here 6, given, the Leg: BC. a9 30%. the wa preſent 
Declination. 


* * % 
v 144 PIR 


And the oppoſite Angle. ByYC 2 3 3 of, the greateſt De- 
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" * - "8 Or. 7 
i , i - - oy i: 4 a . ® 4.» - A j n s = the 1 
Lg % Ng 


As Radius - gi gy Log. x 10.00000 
To tc, BY C 239 £3 OTE F teſt Dedlination ' 10.36170 
= is t, BC ,,919,80 the preſent. 'Dedlipation;'; 9.54915 

\i6 4 Y 'B 54.332 theRight-Aſccnfion from'y 19.91085 


*Thef firke caution which Wah SIND icthe right accounting the Suns 
Place in the third Problem, ſerves for the Right-Aſcenſion : ; only as that 


| was given in Signs, Dopeees ad Mites; This muſt be given in De- 
grces and Minutes from Aries. 
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\ The Operation: | 


In the -Right-angel Triangle, YDE.. 


"+ | 
| As Radius mmm mmm —_ Log. IQ. COOCO 


'Totc. DyF 23 20: the Suns reateſ} Declinat, Io, 36170 
Sois t. DF 14 10, thepreſent Declination 9.40212 


*..ToT vE 6 | - 29, the Right-Aſcenſion. md Ig 1.76382 


The Coiplemetie of 35? 297, to360?, is 224* zr, 
| The NE OE ave Aries. 


95141 Es 


> Pjoblem V, 


The Latitude of a Place, and the Suns Declination Yeung given, 
PE. To find the' Aſcenſional Difference. 
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Tn theLatitude 5x* 32%, the Suns Deglination being 20% 122, 
To find the Aſcenſional Difference, + 


In the Right-angled Triangle a be, | 
There is given the Leg bc, 20® 12/, the Suns Declination: © 
And the oppolite Angle b a c, 3$* 287, the Comp). of the La- 
_.titade, or the Angle-between the Equino@ial and Horizon 


- (by the firſt Caſe); to; find we other Leg, a b, the Aſcen- 
_ Gonal Difference. .. - / 


% 


Fig. 17 
_ The Operation 


As Radius. — ———— Los. 10.00090 


Totc.b ac, 180 28/ the Complement of the Lat. LO.O999 I 
_ Swiste! bc. 20" 22) the Declination, * 9.56576 
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; T5 find: the Oblique Aſcenſion br Deſcenſion- £ 


_ Firſt, Find the Aſcenſional Difference by the fifth Problem, and- the 
Risht- Aſcenſion-by the fourth Problem: WO TT & 


Secondly, Tf-the Suns Declination be Northerly,the Aſcenfional Difer- 
ence Subſtraed from. the Right-Aſcenſion, leaves the Oblique- Aſcenſion, 
and added to the Right-Aſcenfiorz gives the Oblique-Deſcenſian. 


Thirdly, 1f the Suns Declination be Southerly, the Aſcenfional Differ- 
ence added to the Right- Aſcenſion, gives the Qblique-Aſcenfionz and ſub» 
trated there-from, leaves the Oblique-Deſcenfion.. 


Note, 
 Tfthe Righr-Aſecenhion be. les than the 4ſcenſtonal- Difference, add'360? 
to the Right- Aſcenſon, and then SubtraQ it there-from 3: Or if the ſum 
of the Rigbt- Aſcenſion and Aſcenſional-Difſerence exceeds 360*, reje: 
360", the Remainder is the Oblique-Aſcenfion, or. Deſcenfion required, 


Pzoblein Val, 


To find the time of the Suns Rifmg, or Setting; and conſequently the. 
Length of the Day or Night. | it 


Firft, Find the Aſcenfional- Difference by the fifth Problem, which re- 
duced into hours and. minutes of time, by allowing for every r5* one 
hour, and for evey deg. lcfs than fifteen, 4 min-of time; and for every 
15 min« one minute of time. 


Secondly, If the Suns Declination be Northerly, the Aſcenfinal Differ 
exceadded to fix hours, gives the time of Sun Setfing. © a 


And ſubtraQted there. from; leaves the time of Sw Rifmngs. 


On the contrary, If the $u4z Declination be Southerly, the {ſcenfional 
Difference added to fix hours, gives the time of Sun Riſing, and ſubtract- 
ed there-from, the time of Sun-Setting. : 5 
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: Third If you. Jouble the time of f Sun-Sotin it gives you the Length 
of the Days ; Ont the time of Sun- Riſe eh, the Lengeh of the Nite | 


Example I. 


'Tn the Latitude 5r' 327 North, the Suns Declination 209 129 North, 


Apd the Aſcenfional- Difſrence by the 5'* Probl. is 29%-35/, which re- 
duced 3 into time, makes 1 hour, 5o minutes, 


| ho. min. Yd 
x Therefore the time of $u1-Settingis 7 50 
>» - The time of Swr-Riſing, | 4 10 
=. _ The Lengthof the Day 15 40 
2" 4.5 Ru Length of the Nole, | 's 20 
' Example 2. 


_—_— 


"In the Latityde 51 32 , the Deelination 20" 324 Southz = 


And the Afgenborial-Difference i is 27? 35), which wakes ( as before ) 
x hour, - 50 minutes of time, 


E: q ho. min, 
0. The time "of Sur-Rifne © 7 50 
The time of Setting, AUG 
' The Length of the Day. "2: 


The Length of the Night. i" - W9-40 
 Pzoblem VII, 


The Latitude of a Place, and the Suni-Declination being piven, 
To find the Suns Amplitude. ; 


Example + "7 
; " Loh Ltiad gr* 324 the Suns-Dedlination bas 20* 124, 


To find the Amplitude. | | 
N22 ln 


RI 0 Pap, 17. 
 * The Operatidie* Gf 


| 38* 28” the Cotnpl. of the Lat:'\. . /9.9gy82. 
To Radius —————*————— 1,0,00000 
Soisf; bc,,: 20 12 the Declinatiin _ © 9.53819 
Tol..ac,.. 33,48,te , Amplijnde. - ..:- 9974436: 


AsL. bac, 


— 


If: the Suns Decliuation be Northerly, the Amplitude is to the North- 
ward of the Eaſt or Welt z if the Declination be outherly, tothe. South-- 
ward.. | TC or: ad ragharihy 


Problem 1X, 


. P |; 4 LSE ITE Y »% TW ©S 0 F<. ahodding ya £4 
The Latitude of the Place, and the Suns Declination'being given, . 


f 


To find at what-timie the S»n ſhall be duc'Eaſt or Welt« : 
Examples SR ooh , 
Tn the Lat. 52* 32/7 "North: The Suns Deebination, . 20% 120 Noth, 
To find at what time the Swz ſhall be due Ealt or Welt, X 


In the Right-angled Triangle a d ez..There is given, the Leg d ec, 200 
12/, and the oppoſite Angle dae, 51* 324 (by the 1K Caſe ); 
To find the Leg a ce, the time from,fix. ... bg 

- 4 . +24 Ig 5 65. g Fig. 17 
 _ The Operation. 


F ©. 04 4) Wb 
L; 


10,00000 


To tc. dae, 51* 32/7 the. Latitude - 9.90009 
SOiSt. de © 20 12 the Declination. 9.56576 


$ " Fe” 5 Wii 6: ea SA We 4 þ th OT RO L fo $1 $a F- , 
P OI BAGIRTE (> IT EI ENT * 1 $23, 5-0 Wh” 6 ale LE 
33s. ta Bos : ; + [ _ ag ons 1 
5 RES iS 1-3 cg? : *W r 
Ag. A; f 1 of 
os % # * > 8 . ” 
a . " | w_ / 
: . 
/ , i 
_ 2M AS: Bo _ 
4; AY, - © "SANA $* 
' ” b; bs + : OS 
WL. = 
N . PN ” 
f f (HY y 
a a FO T " 
, Fa y 191% 1 
. , S& 42 
* 


Dnihbign reduced: intorlifins fats one hour=cight minutes fer2, 
iwhicvadded.to0'hx hours} gives 7-hours;® 8:mfini at whichititne the Sun 
comes to the Eaſt 3 and ſubtraQted from & hours, leaves 4 houts, 52 Mins 
the Sag of his being in the 7+ jt 4 zimuth or Prime V, ertical. 


© CR Problem X.. 


© er—_—_— 


we OS SA of the Phicealidthe Suns Declhnation belnp g Iven, 
." Tofind the Suzs a ret raps in the ra 4 Welt drimuih Or: 
0 , Prame I ertical.. 


* and L ; A 
i Examplic- (tf 
= > * 7 4 T 
<A CE 3G * w AY” $5. *- 


The Lat. 51? rth, the Declization -20" 127 North 
"To find the GL Ye being due | caſt or Weſt. £ 


"Th the Right-angled Triangle Þ5 de, There is given the Leg de, 20" 
127 and the oppoſite Re gled ac, ST. 32 ( _ the xo" Caſc ) 
| ,.Tq ind ay OPINT SH not re 5s of 


'S 34 * "—__ 


'£ 5th - wy MK b  Fig- 7 
The pn” 


ee. 


ASC Tay” 57 +", th the Latitude : She -_ 9.89374 
To Radius | (oF ng —tmmmrnnrnmmmphmnnynnng - "X0,000GO 


So is f.d e, 20 12 = Declination . ES 9.53819. 
o_ To {. ad, ;,® lo. the:Alt. in the Prime Vert. 9.64445: 


- 
.. 


—Problem Xl, 


0 | The Latitude of. A « pit andithe "Suks Declination tn piven, 
c1eT find AL SIIIobs Clock * 'T / 


v4 * "oe 


In i Lat. 5x 32% North, t « Dickindigh a © 307. _ 
"Tvlind the Suns Fi den "ing ad bei © | He's nw 


Up As FI Wk 


_ . In.theRi nag Triangle nba, There is. given; the Hypetenuſe 
Icy 23? pox php aa I" "329 og at 
the Opp Log "—— +; 


The Opnaia, 
HE As bodies .. Pl Of 94s MeRk COOGEE a. & IH. A—_ Log, obs 
E. "Taba 6::.,243; aoF the 'Deelination .» "1: P.$0P70 
6. '$> isÞ. bac 51 . 33 the Latitude . 9.39374 
3 Toſ. b.c 48 11 the Altitude at: fur, [ohh] 7 49444 


Problent X1I.: 


The Latitadeofa place and the Stins Declination el given, to find 
_ his Azimuth at fix, c vy 


To the Cat $1 "at North, the Dectitach 23 FOTTRRY 
' -. To find the Suns Azimmh at fix of the Clock, ERS. - 


Tnthe Right-angled Triangle 2 P Ez There is given; the  Hypotenuſe 


2c 23* 30, and the Angle bac Jr 32” (by thee” Caſe To find 
nl rg 4G Leg a of 0 a 


if %Þ 


: The ID 


As Radius - err nog Tore) OE —— Log. 10.0000D 


Tet. NY 230 Ns the Delination 96 63830 
Hs hac 7 ME S606 OM; » 3/0 1111 BePOIGS 
To t. ab 15.08 the Kubnctd from the Ealt-20-GJa73 


. __ Pzroblem+Xl1L. 


| TheCalitudevP'the'pac ns Ald Dedingc 
\ given, pb eFer Me as aan 


AS "uf 
& 82 


» oh "7 TS, Y FE Ac a $44 4 2: ets ahi eat *; CO Ob M 
% 4 af ov ws IJ JS) i - - 
LI , ” — 
» _ = 
- - 
* 1 y o 
Ul 
i - " ,*" 
* p «$3686 7 $ £ $ y "Y 
- : - * I "> 
*; " 3 + 4 
# *; X ” 1 Y FY + 
; co 3 dſd hes Ai 4 'Y "WP : Py : 
» 4 my % - WH. 4 : , - 
Ll of 0 ” n ” 
4 4 


| | Branple bw.” - 


"In ths Latieade' 51* por North, the Declination 2 go _ Notth, 
the Alcitade 49* 49> Totind the Suns Azimuth, 


"In the Oblique-angled Triangle DP z, there} is given the three Sides 
zÞ, 38? 29/ the Compl. of the Latitude P D' 66” 3<f; the Compl. of 
- the Dedlination, or the Suns Diſtance froth the Elevated 'Pole, and DZ. 
264 the Compl. of the Altitude, ( by-the 11 wy to find the 


hs D.ZP, the Suns [Mgt from the. North. 


= 


The Operation. | 


'- The 2D 40* 202 Sine om. Co.Ar- 0.19894. 
- Legs FZP. 38. 28 Sine ————-—, Co. Ar, 0.20617 
The Baſe D P'66+.30 + Sum 72* 39% Sine" Log» 9.97978 

; Sum, 145 23 Rem... 06, .O9-- Sine," ..., * 9.02992 


ARRIRSISE Hamotnoo ISLES 


LS; 2: Sur. 72: | 39, = — Sum ” _19-4048T 
WE  Rerw 06- j Oy {c. 59 ” ——— —F 9.70240 


Which: do 


"Ie to Suns Aim. 19 8. "Lo the North, 


; Lat. 51 2a North, _ Sans Declination is x5* 16# ang ; 
and bis Alnd?? 19% 3775: To ou ag Dan xg North. 


Fi + IQ... 
"the Open, WIT. 


OT ORBng © | the Triangle DPz,. 
There i is given, PZ 33 ty - 28 min. - (1/12 
oi DZ 70? > 23, DP 95” 16, T's Prequire.. 


413 9 | eh4* 31} 4 ©2151 &.ÞÞ | As XJ] a, 


| | INES > 0&%G. OE "hl 

The "0" 237 Kine — ——-— — Co. Ar. / 'd.ordgr 
' Legs FP - 38: 128 Sink ic £4 Obs Ar. 0.20617 
| The ab 1050\xg © -2\-Strm 207* 63/ Sine Log- 9.980483 
3 WINY - WY "SUM... *F'>1 , Remey (2 Ed! w.. QIj47 | NE: w{! | hs 11 Sas {9394 
*S - Ro ISund. 'FO7: 3 03 Ks Conginh ; 1 mt. cave Sorh. 7 
"1, RS Ted gage! x Sims 3528 
os * Which Kh doubled — 76, $9: meats. 4-4” 3 
2; "© The Suns Azim. ——— x5 3 58 from the North. 


_ 


\ 


*. 


, | os STENT GL | ; 3 NY 

MW If Example 3. 

Ini the Latitudt'5x degrees-32 minutes South, the Sufi Declination i 1s 
2 3-degrees 34 miridtes South, -and his Cn 49-deg. 40 oP. * 
77 gd, His | Azgmuth ids a ing 2. Ts, 


Then there 


40 = 20 min, the Coane the Alcjude » p D 46 dre; 30 min. 


e from the Elc- 
vated ( or South) Polez* To find'P 2D. the Silas" Azimwþ from the- - 


South, © A013"077 243. (OT ' 85 oft ani cant 


* 
UD £ \ C4 ” " 
© & {3 BT's tay 1 Jo 
—; 


08 
JE. 9 


; "4 Fig. 13. 
+ Ba IN Ke 

The Operation ,is the ſame with the firſt Example, only, as the Azt- 

muth there was accounted:from:the North, this $04 ic * from the South 


part. of; +64 weleich'l «9 Sdogs F: mine” v1 S602 16 DUB 


1 FLY 4 Example $65.14; 
9 val; ie. » 4 
In the Latitude 51 deg, b min.South,the Suns Decligation | is If deg. 
, 16 mir. North, and his Altitude 19 degs (ingres5 Fro kitid his Azi- 
Ef muthfrom the South, inn 80 41 be S Þwvig edn 
7 «botiunr © IC bus IF "292 A a "$8 03 KG Fig. 19 
In the Triangle DP z; Prepeſens th auth Pole 
3840 a the former Example. C: DHA Wet £Y 


FRATS 


we «> ONE Ws ts As Pap RE PT SN T8 37 "Eo 6 1 Wy. Po IF RX LORg dean (# x wid ag egy” N*'E q ſt, M Tx <8 
ay & - 45 is Y ” : \_ : \ ' i , 
5% Y OT -\ h .. W 
_ 
. %. 
% . . ' 4 
_- ” ” . - þ 4* " 
IF. 2 ; FRY 1  _—_— . T 
TN | | 
| Fl - | ; 

o , s 7 

'þ , y 
- % f 


Then there ers PZ 38 Y 28 min, D zZ 70 deg. 23 min. P n 
| =, fg. 6 and DZP required. 
« Fig. 19 


The Operation is the ſame with the ſecond Example, only the 4x3- 
muth found'is to be accounted from the South , which will be found 
153 En 58 minutes, 


* Pzoblem X1V, 


The Latitude of the Place, the Suns Declination and Altitude being 
given 3 To find the Hour of the: Day. 


Example 1. 


In the Latitude 51 degrees 32 minutes North, the Suns Declination is 
23 deg- 30 min. North, and his: Altitude 49 deg. 40 min. To- find the 
hour from Noon, | 


In the Triangle DP 7. There is given PZ : 38 degrees 28 minutes 3 
DZ 40odegrees 20 minutes, DP 66 degrees 30 minutes 3 and DP Z 
the hour from Noon required. 

F; fe 1 8. 


- The Operation. 

The F DP. 69? 3d Sine Co. Ar. 003760 
Legs 2 PZ 38 28 Sine Co. Ar. 0.20617 

The Baſe D Z 49 20 + Sum 72* 39 SineLog, 9:97978 
Sum, 145 18 Rem. 32 13 _ Sine 0.72682 

z Sun, 72 39 We Sum, 19.9503$ 

Rem. 3Z 13 SC XS. XL + Sum, 9-97519 

The Double of 19 degrees 11 minutes is, 38 degrees 22 minutes, 
which being reduced into time, gives 2 hours 33 minutes from noon 3 


So that the hour of the day is either 2 hours 33 minutes Altcrnqon, Or 
9” Dogg: 27 minutes before Noon- | 


7 | : oy | | Example, 


: , 1 þ "* a Ty ”— : ® e = % SE 's., - hs wy 74... 0 T4 "5 * . 7 - $a OR y I —Y be o "73 EOF > bs. , F?. . py) " * , mY 2 om k V2” ol - hp 25G b - ak WO 9 53x Y 6” x xc 4 ' wats : oh * / ; 
| I hes. x Pp | 
. p \ x 4 P & , — j I 
- I; he mn £7 p » VF 
' 


Example 2. ; SIGs L | 
. 


In the Latitude 51 deg; 22 min. North, the Suns Declination. x5 dege. 
16 min. South, and his Altitude 19 degs 37 min. To os the hour P:M. 
Or Afternoon. 


In the Triangle DPZ; Thereis given, the three Sides p Z 38 287, : 
DZ, 70" 23/ PD 105? 16%, and DPZ. required. 


The Optrations - 
) The F PD 105" 16! Sine Co. Ar. 0.01560 
. Ecgs } PZ. . 38 28: Sine | . . Co. Ar, 0.20617 
© The Baſe DZ 70 70 23 : Sum 107* 03/7 , Log, 9.9804S. 
Sum, 214 07 Rem. . 36 40, | 9.77609 


* z Sum, 107 03. —— ny, 
Rem. 36. 40 SC, 12 44 ES 9-98917 


Which doubled, produces 25 deg 28 min.and that reduced into time, 
makes I hour 42 min. fere, | 


oy Es 


The Latitude of a Place, the Gans Declination and the ST of the.; 
Day given To find the. Suns Altitude. 


ts ampl Os 


In the Lat. 51 * 32/ North, the Suns Dedlination is 23 * 307 North, . 
the hour, 1%. 537 Afternoon. 
To hind the Suns Altitude. 


o 


x Hour 53 minutes tolucal, makes 28 degrees 15 minutes, 


| Thet Dacttine of £ the £ Sphete: - mn 


Tn the Triangle DPZ, There is given, the two Sides PZ 33" 
_ ! 2%), DP 66" 30/, and the contained Angle DP 7Z 28 157, 
0 the third Side DZ required, 


Fig. 18. 
The Operation. 


As Radius —————-————————— Log. 10.0000 


—— 


To ſc. DPZ 28” 157 the contained 4 age, 9.94492 
Soist- PZ 38 28 theleſler Side  9-9000g9 


Tot. 3459 a fourth Arch. | #984501 


From the other ſide-P D 66* 30 
'Subtra&t the forth Arch, 34 59 


The Rem. is the Reſidual Arch, 3x 31 


| os Co. Ar. 
"As (c. - 324 599 the fourth Arch 0.08655 
To ſc. 31:31 The Reftidual Arch, ' 9:93069 
| Sole. PZ 38.38 the Eefler Side, ., ©: + 9 89374. 


Toſc. D.Z 35 27 the Side ſought #9-91098 
"Whoſe Compl. 54 33\is the, Altitude required, - 


Pzoblem XVI. 


o 
1 


9 The Latitude ofa Place, the ID. Declinaton arid the Hour vivcs, 
To find the Suns Azimuth. | | 


- Example nu 9119 4 HW 


Tn the Laticide 51 deg. 32 min. North, the Suns Declination is 
i5 deg. 16. min. South, and. the Hour ro't 48/1 in the morning 3 To 
find the Suns Azimuth. | | 

The time from nooti'is 'x/ hobr 42 With," i 
- Which reduced, 15 25 deg. 30 min. | 


Th” 


O 2 


199 


In FO Trian ple D p Z; "There is oiven; hot two Sides' PZ 28 287, 
PD, 105 16%, = the contained Angle DPZ 25* 30/3 ©Y find one 
of the PEN Angles-viz P ZD. 


Fig. 19, 


TR BET 7 ; "i "The OP 
PD, wap 1. FR 
= \ "Sur @ 143 = as 71. 52" q DPZ 250 30/ 
Diff, 66 48 - Diff, 33 24 J the 5 12 45, 


| Wu | Hl bg ak a{ STS" Co. Ar. 
As: Zci®. DP andPZ, qu? 527 0.02212 


 Tofſ. * Xx. 33 24 9.74074 
So is tc. + DPZ , _I2 45 , £0.64536 
Tot.3zXyy PDZ&PZD68 39  _ 10,40822 
As ſc, 3Z c1®, DP. and PZ 71' 52 0.50692 
To ſc, 4 X cr. | 33 24 0-92IGT 
Sois te DPZ I2 45 10.64536 


Tot. + Z VV PDZ and PZD NY. i0 1107389. 


23 vv $5 iof 
z Xyy _68 3 
Sa, 1153 49 DZP required. 


Which is the Suns Azinmurb. from. the North, 


- Pioblem XV11.. 


" The Latitude of a Place, the Suns a aud Azimih given 3 


To find the hour. 


4 


| Exanplec 


* 


. 2.282 "IIS. + $$ A » 
Ss T -$h ? ? 7 EEE Yes” id %, " I , n , 8 "IJ : p 
WES % ars 4 4 2 xt 2%: at Wo as oh OT PRES 
A F p _” -- P 
; . ; oo 
: | [ k Þ 
. ® 4 , o 
Y . 
£4 


Example, 


= the Latitude $I deg, 32 min- the Sans Altitude 1s 49 deg. 40 min? 


. His Azimnth 119 deg. 44 min. froni the North 3 To find the hour 
Afternoon« 


 Inthe Triangle DP Z There is given, the two Sides D Z 40® 20 
PZ 38 deg. 28 min. and the contained Angle D Z ia 119 deg, 44 min. 
andthe 5d te Angle DPZ rquired. 


| F; 7” 18 
The Operation. | 


'Þz 40? 20f 
PZ 38 2 286 


Sum, 78. 2 48 - x Sum, 392 247 


52. 'Toxr 119" 44" :59" $24 
Dif ox 52 +5 Ditf. 00 56 | 


Co. Ar. 


Agf.27Z cr?. D Zand PZ 39* 247 O:I9741 
 Tof.; Rc1% OO . 56 8.21199: 
£0 15 tc, 5 D ZP 59 F2 976377 


To 64:3 yy PDZ and DPZ oo 571 18.17307 


| | Co. Ar. 
As ſc. * Zc1r%. DZ and PZ 399 244 0.11197 

"Fed bis + & C13. | 00 56 999994 
Soistc. DZP 59 $52 9.76377 
 Fot-zZ yy PDZ and DPZ 36 54 4#9,87568. 


'37 45 DPZ required, 


Note, DPZ is the oreater Angle, becauſe oppoſite to the greater Side 
-DZ > 37 degrees 45 minutes LES, makes the the 2 hours 31 min. 


Afternoon. 
P2ob, 


woke 
«I [3 0 ; adi + (6 
(os No TY: 3 en et Dy "EE 
2 DEFRA - SI 
Sn ay : 

* $: #3420 Ix A 4-14 

_ CTA a 5 

"OOO" mW. Of 7 FF wt 
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The Doctrine of the | 


| - Problem Xvin.-. 


- 


"The Latitude and "LodStide of a fixed Star being given 3 To find 
Pl the Right OOF and Declination. 


Example. 


The Longitude of Caſtor is 15 deg. 33 min. of Canter, and his Lati- 
tude'Io deg. 02 min. North. To find his Maia 08 and Decli- 
nation. ; 


Tn the Oblique Triangle D1P, There is dh the two » Sides, IP 
'4 23 deg. 30 min. the Diſtance between the Pole of the 'Equizo@zal, and 
JL the Pole of the Ecliprick, , 1 D 79 deg. 58 min. the Complement of the. 
A Latitudez and the contained Angle DIP 15 deg. 33 min. the Longi- 
tude from Cangerz To find one of the Kea: Angles DPI, the Com- 
plementto 180 deg. of- the Right- aſcenſion from aaa and the third 
Side D P, the Complement of Declination,- 


- Pig 20, 


Ee The Operation. 
For the Right- Aſcenſ l0ghe 


"0 D, 79 58 
2 rd Lo ID 


- Sum . 103 28 7; Sur, 51944). 


Diff. 58 28 Rem, 28 *14 DIP7 46- 
ay | | "UG 3 1. Co, Ar. 
As(; Z cr2.1D and1P' v- 40 '0,10505 
alta Tofr 3X18. ENS ,: "28:-.34.:. 0 ex 962492 
itt 1 So.is tc. zDIP. - 00 4: 4 #0 + 20-B6521 
Fas 1X VY DPI and IDF, 77 14. . LES 40.65 18 


AS 


"La. 


WED "a4. or ABA 14 OY 


">, Avg op ge 


= EY po btn ef, 64 46-o wh 8M th OE "ME #s TT. TT IOW TR EIS - 5 . YR 
3s of oY y Ut 6*. UI97 gs tos ' Fs ES ENG PLP 7 v4, 4 hs Tap.-5 af Fo Ys My es IO Fas FI (OE LU EE I oO LY IST EOS DG UT OP - 

x A 3þ ; : v VL po nh I Ret AI TW Ss ITS x Ve by? $5 V's % J 
\ © o Fr” 

be rin Df: f Wes: 'S TO3 
- 
3*; 
z 


| Co. Ar. 
As fc. 1Zcr?, TID.and IP = 512 44 0.20808 
- To ſc. 4X cr®; | 28 14. 9.94499 
 Soiste. 3 DIP 07 46 10.8652 
Tot.2Z VN. DPIandIDP 84 3x 1101828 


Ls vv 84 237 
*Xyy 77_ 14” 
+ . ., Sum. 61 45 DPI Whoſe - 


\ 


Compl-to 190* is 18"15 the Right- Aſcenſion from Cancer 1 ; the Right- 
Aſcenſion of Cancer is go), and therefore the Right-4 fenf on from. Artes is 
- 108 deg 5 MIN. - 


- For the Declination: 


Co. Ar. 
As. DPI 161? 45/ the Compl. of. the Right Aſcenſion, 0.50423. 
To. DI. 79 58 © the Compl. of Latitude 9:0933I- 
_Sois!. DIP I5 33" the Longitude from Cilleey (7b 9.42326 


To{,DP 57 28 the Compl. of Declination, . ' x9:92580 


Whoſe Compl.” 32 32 is the Declination Northerly. . 


EE Problem XIX;. 


"The Right-Aſcenfion and Deelination of a fixed Star being given5 TO | 
find the Longitude and Latitude thereof. * 


Example: * 


©.” «The hiche aids on of Caſtor is 108” 157, and "bis Declination 22” T. 
3X JF" Notth : z To find his Longitude and Latitude. - © 


In che Triangle I.DP; there is: given the two Sides I Pp; 2 ; es: 
| T min.P D 57 deg-.28 min:” and the. contained Angle:/D PF 162 
F 45 min, .To find the oppoſite Angle DIP, andthe third Side D Is - 


Fig. 20. 
The - 


4. 


The Operation. | ; 
To find the Longitude. 
PD, $720 
IP, _23 30__ 
Sum Bo 58 * Sum, 40? 297 


"REY S DPI 161? he 
Diff. 33 58 zDiff, 16 59 2. :DPI80 52. 


—_ 


RIFE & 3 RS; q £4 Co. Ab 

ASC3Zca,PD andIP, 40? 297 + © -0.18760 
Toſ. EX Cx. . | . 16 59 \_ - 9.46552: 
So is tc. 2 DPT- 80 52 *' 9+e2062L 


To tX Vy DIP andIPD, 04 08' '. 1885933 
| © Co. Ar. 


As ſc. 3Zcr*®, PD and IP. 40% 297 0.I1885 


[To ſe 4X a% - I6 59 9.98063 
So is tc, 2 DPI. HD 7 a 9.20621 


Tot; Z vV DIPandIDP Ix 25 99-30569 


1ZyV- 12* 251 
z2Xyy 24 08 


Sum 135 ..33. DIP the Longitade from Cancer, 


Y 
To knd the "OI 


OL SrIze, 4 Co. Ar. 
ASC. DIP © 150 5 the Longitude Ry Chat * 057174 
Tol.DP - 57 28 . the Compl. of the Declination, 9-92587 
.,Soisf.DP I 161 45, the Compl. of, Right Aſtenhion, _. 9.49577 


;. TDI.” to 01. the Compl. of-theLatitude, © ” 9199338 


; " & $7221.64 2H is 8. 
ED 


' 3 4 SE 
EP 


ot 


- The Diſtance of a Planer; Come or New-$tar: from two known fixed | 
Stand being, given, to Hnd the unknown Years FE PRIWG and Latif. 


4 


"4 Ktly Re «4 "Example: _ "v2 30 Lt WG + 

ety L3rv4 by $3 "RO PEW JAE: id : ITS "ON 
The, unknown Sears Biſtance from the Swans. Beall is 490" 63h, and 

from <p Side 88* 57 3 19 find the Longitude aud Huge 


: thereof. 


of the Foe CEL wo" 260 191 49% 027 N®. 
Loop Folie L4.7 o E.-4 hott) abr That! BY 05 No, 


T% ON the Triangle A-D I, thers 15 given, the two. Sides AT40* 59, 

| Fw. Comp.-Lat.- of the:Swans-Beak:-D-I-5 592 557, ithe Comp. Lat, of 
 Perſeasr” Side, the contained 'Angle ALD'Tz9" 33, the Ditterence of 
Longitude between the Ye 0s and the Anke” D A I, and the Side 
AD Ine Yolo fats b | 

LP Fig. 21 


"Th | Opin 


| Oh Ar | 

AG ; Z x2, AI al Dr. "3g? 5G ATI 011301 
DE 4 X' cr —>=——— 09 28. ——— 9:2I6I0 

1. S0is.tc.'2 AID —— — yo. I6.—T— e077 


\ Jot'zX VV DAI&ADL, O6 56. mrmmrmnt nn nn 1908588 


NY Co. Ar. 

: Z cx®, AT wy DI —— $026) - 0.19588 
X CI, — ITT 7 OS, 2 men 9:99404 
AID. PS. Seven HL, - 60. 26 ——— 975677 


Os v/1\DALand ADI a3 29: ==> w379 94669 
"The "Argle DAT is 48 ay. Wok 


Asf D Al _—_ TT. 40, 45 / — way "£2510 


To, DI ———==="5j9'55=—————- 9:93736 
.Toſ. A1lD- - RE—_ 2D 33 — 9.93510 


- ToL AD. —— Us, O2:; are —— = #9-99836 


"Bs Tnthe Trane AD B, ike | Is a ly Fu three Silas A D 85? 

' 024, the Diſtance between. the two known Stars, AB 49" o5/, the un- 
known Stars Diſtance from the Swani-Reak, BD $8? 574 the Diſtance 

om \FpFos OL and 1.» Angle D: A B Teqpined.. 
| . Fig. 2T. 

The Operations | 


® 853 02! Fine mm > Gacky: 0.00163 
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To find'the Hour of the Moons coming'to 


_- South; and High-Water at. Eondon, *- 


F Þ Y The Moons Age multiply y 43 Divide 


.., By for Seutbing : Add 3 fomghyMyde. 


But when the-Age of » exceeds 15 days, you may reje4 153; As in 
hin 6s 1 CG ID CN 
Anno 1677+ May 29", the Age of » being 8 days, which multi- 
plied by 4 makes 32, which divided. by 5, the Quotient: is'6, the hour 
of » Southing 3 to which Fadd 3*, and the Sun is'94,- or 9% 249, the 
. time of Full-Sea at Loudon on | | 
Bat-it is-here to be noted, that by manifeſt experience it is found, 
that-when the Moon js in either of the Quarters, that then the Tides do 
not hold'out their fall time, but is High-Water ſooner than'is found by 
the Rule 5 which may partly be occaſioned by the weakneſs of the Tyde, 
at ſuch a'time, and the length of the River : For by the foregoing Rule 
you rnay find, That when the Moon is 7 Days old; the time of -High- 
Water will be at 9 of the Elock, when upon true Obſervation it will be 
found to'be an hour ſooner 3-and therefore to know the true time of 
High-Water, you muſt ſubſtra& ſome minutes from the time found by 
the precedent” Rule, according tothe Age of 'the Moon, 'as you-may 
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i the-two laft Cotamns, anderthe Title of Hour 
—— —=.arld Minute, you will- find "'6nc Hour, ' which 
muſh be {ul rated from the Hour found by the Ro and the Remwgin” F 
| 7 $8, the rue time nt High-Water, Lew 
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T Wart hewing the. time of the Poons 
' coming fo Douth any Day of her Age. | 


| Moon) Thee of the Table; to find the time” of the 
1 | Mons coming ;t#South. - The firlt and ſecond Co- 
—7\luanſfhew: the'Daye of the Moons' Again the third 
yok guy fourth-the Hour "and Miriute of the Moons 
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| tle#f the Moons Age in the firſt Cc- 
- 24|lumn, and right again it in the third and fourth . 
' 121 Columns, you have $ hours oo! : which ſheweth 
OC] ©] that the Moon being To days old, cometh to South 
Nat 3 a Glock and no minutes, unto which if you 

a - "the 
24 Cain will be time of Full- 'Sea at the ſame place, As 
12] here at” Londen, the time: of flowing at Fall and 
ols _hange isat 3 of the Clock, which you are toadd 


o:the Movgs Southing, and the ſumis 11, which is the! time of High- 
Water:y bac OITN is 10 > days old. | 
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pter,ocho ooly acti var Te FQETNC ml acredt with xghtCoints, 

at 45.: 'f Hed, dir So id f Ng olare 5 *and- fo left the Imp rove Ment 
of this Inyentjon to. be Attempted by Polterity. Bue pogo ne Firg ,an 
Talian, who ſearched moſt diligently for ſuch Inventions, could never 
hear of this Opinion, as he confeſſcth in the latter end of his-third Book, 
De Trventoribus Rerum, But {pedo ſeem t aſfert,that the finditig there- 
of is rhore Modern, and hardly xy "rh be Gps d that It Noor” - Hyroy in ſe in 
. theſe parts of the, W ull  & 
ON ef to the- Fey E Gilbers int his' Book 
Magnete, allerts, That Paulus Venetus M4 na 1t IY Into ety, 4 in 
the Year 1260, having learned it from the Chineſez. And Ludi. Verto- 
manu affirms, That whenhewas in the Eft Indiey, about the year 1500 
he ſaw che Pilot-of a Ship dire his Courſe by «Compals fakionedand 
framed'as thofe which now are commonly uſed. | nl 

And Mr. Barlow, in his Book entituled;' The Navigators Sup ly, Anno 
1597.; relateth'a'Story-of twe--E ft Indians that he;-had perſo 
rence with (one'of them was of Mamilia in'the Iſle of. Lazonthe other 
of Miaco of Fapan) who declared, that in" ſtead of our Cor 6, "they 
uſe a Magnctical Needle of fix inches and longer, upon a Pin i ina Diſh of 
white China-Earth filled "with Water, in the bottortir whereof they have 
two croſs Lincs, for the four'principal Winds,- the reſt of the Diviſions 
being left to theskill of their Pilots: Alſo he'there relates,that the Portw- 
cn bu their firſt Sores of the Eaft-Indies, got a Pilot of. gh 
that brought-them:fxom thence in thirt 'S,. With the tof 
Cale mts thenteyhag theulee # he Coup aſs, the'Ch 
Philanein in his Annotations upon. Vs Jrruvins mak > Hi crak Men 

deem'd it not a New but an OldT: nventjon,' "and took it to bea Nawtical 
Ioftrument, which i is rt? py Plautus, in Trinummo & Mercatore, by 
the Nath of Verſori/ s, 4 rial Turnebia in'nocaſekvillatiow, 
aflitming irrathe 6 ben kind” of Tackle” wherewith they turned thei 
Sail, which js ſuppoſed to bethe Bow+Line that'is now! commionly pſec 
io th days, * But let the Invention be attributeto-whom it will, has 
Von bu mnown IN ah «rity nh does op re in pea 
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WE the <Eaft 191] Weſt.” with 10, ,20, 30, &'c. So that i it ap- 

peareth that every Point containeth. 11' 15”. . Upon the. North Point 
\exeot-is a Flower-dehuce, to dill inguiſh i it from the xeſt of che Points, 

. Before t he Invention of this: rare Inftrument, Men were directed in 

2 os Voyages by certain Stars they took notice of, eſpecially the Pleiades, 

| oulevra, Stars, by Charles his Fain, and the two Stars i in the Tait of the 

| EA Were EEE al; Eoag- d-ſtars, Allo Travellers in 

$ 14, and thoſgot'Tartarza,” Wet BegpNcd by ſome fixed 

cw. our in n tho pathleſs, diſorder- 

$0 Secamen CE by the like Hea- 


Clouds, the exicnced Mariner was a84ld(s, and was 
conſtrain RS: lie by, to wait "ip-uh appearance of 
:-- Copleſhal Dir _ tors. 2. ang ” Jeu. conſult Ping, he will tell you alſo of 
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_ rr qhoddiloorened Es die Mefiggdr from 
Heres 1 : rv ite FE OE Ren - roo 
multuous aa Jad by the. Providence of the Aieighty b by lll con- 
N ducted to the defired Port. ©% 
: Yetthis p22 Inſtrurnc nt is not [ry abſolutely perfect by that acqui- 
red virtue, it xeceives from the Eodd-Rtone, but that ic. requires ſome im- 
nts} becauſe it+doth'not conform i nt ſelf ro thetrue Meridian in 
eyarick ad diſtort Is s it” Tf-in fore" places more;*in'ſome 
els, direc. pol ionof. the true: \Naxth aud South, which m.ul- 
ens the Seam ns diftra ms, and. enWraps him oftentimes 'in 'diffi- 
cult. and dangerous Errors,!\ A] iſvprle of the Variation, and of the 
probable Conjceures of theNatural Cauſe thereof, is fully handled in 
tha amend c I'chought.;it neceſſary, (for rt art Bac r6 (ub- 
4. 4 | «+ the Mariners C Pp Pan 
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the Magne 
Its Quanticy and 
'ui'fuch places 
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| mes are cc-in Cl | ent, 
| Fa ſometimes again they are 
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;fferent : and: then the Hemi ſphere Finkta the Notthern extremity 
6 the apes lies, denorminates 1 its Quality 3 'for if it be to the Eaſtward, 
- then'it is called F aſterly Variation 5. if to the Weſtward, theti Weſierly. 
- Andfor the Reaſons of the Natural Cauſe of che Variation, I hope 
firſt of all that it will be granted (by the Judicious) that the great Globe 
of the Earth'whereon wemove, is a Magnetical Body 3 and daily expe- 
rience doth manifeſtly proves [if you take but notice of the Univerſal con- 
formity of the Compaſs innear one andthe ſame Poſition to the North 
and South Poles of the World; the which is thereunto commanded by: 
' the Magnetical and Diſponent Faculty of the great Magnet, the Earth, 
rhole Magnetick vigor,palling from her Meridional partsto thePoles, 
ſhe is'held and» ſuſtained in that poſture, and not to be removed by any 
force rom her Natural Poſition 2 yet if ſuch a-thing were poſſible, cer- 
tainly ſhe would return again unto her former ſeat and place;as all Mag-. 
| Sfic Bodies and Needles do,that receive Virtze and Strength from the 
Load-Stone. For a Magnetical Body is tiFd, ( not only that which hath 
a powet attractive, bur) that which being ſcicuated in a convenient Me- 
dium'by an Intrinſick. Natural propenſity diſpoſeth it ſelf to one inva- 
5 and fixed Reſidence: ſo that if a Magnetical Body, Needle, or 
Compals be viffently removed, yet would itnot abandon its Primitive 
Points,'or ſwervefrom its Meridional Polarity, but return to its natural 
ſcjeuation'3 And fach a Magnetical Virtue is diffuſed through the whole 
| Body ofthe Barth, whereby it 'conſtancly addrefſeth it ſelf to the Poles, 
bank {o conſtituted in its whole Frame, Order,and Aſpe&, unto theſe 
Pothts; 'that the AtttaRive Vigor thereof, is not confin*d nor locked up 

| withinits inward Cels.and Receſſes,or chromate within the cixcum- 
hee of its own ſurface;but diſplay'd at intermediate diftancesnotwiths 
anding the interpokition of the Water,Air and other i interjacent Bodies 
whatſoever, though never {0 ſolid,through all which it doth excite,and 
tranſplant its Magnetical Virtue,into all Bodies fitly qualified withinand 
wit! t3cand eQing thisin an abftruce and indiſcernable way, the 
which we may ſe viſibly performed by the Load-Stone ; For theſe Eflu- 
riums penetrate” all Bodies, and attack all Objects capable of their yigo- 
\,Tous and a@ive pant Pf 3 as is apparently manifcſt -in all: Magnetical 
Needles and Compadſles, having received firength from the Load-Stone : 
( burimore eſpecially in chednclnzcory Needle.) that the dire&ion and 


+..;Feituation they do then afſime, is not abſolutely from its own Natu- 


-ral-propenſity'to that poſition;/ originally reſalting [from themſelves ; 
but -5 contracted fromthe powerfal command. of the Ma- 
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ſerit a notable Experiment that may be performeg by the Mtgner- © © 


 Takea Vigorous Magnet; :and-let jt be converted into'a Spherical''Bo. 
dy, and having found its Poles, delineate the fame with Meridians, the 
EquinoRtial and Parallels; then take a ſmall Magnetical Needle 6n a Pin, 
 and-if you apply this Needle to the: EquinoRial of the ſaid :Stone, the 
Needle will lye parallel to the Axis thereof and if you move it towards 
cither Pole, the: Necdle will. immediately-endline roward$the faid Pole, 
according as {you move.it; until you: come'te the-Pole, ;theniiwill-one 


part of che Needlepoint directly ro the- very Pole ofthe Stohe:; .- 1! +. 
- Bat'if this'Spherical Magnet” ſhall have a part of: it'excavated;; as 
admit” abour'the 45th Parallel 3 "then if. you move the Needle about 
the-Stone as before, fo ſoon as it ſhall draw near to the Limb of this Ex- 
cavation, .*twill inits'courſe of moving ſuddenly alter, 'and:endline to 
one of the ſolid Sides, not at all reſpeQting the aforeſaid Poles 3 And this 
defieQion-is called, The Variation of the Needle, and the'greater-will 
. this Variation'be, che nearer it-approacheth to.the Poles; for whereas 
Lt _— M4 /-_ _ © before 
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| before the Excavation, each Side being a like potent, the Needle enclined 
according to his natural polition, but meeting with this accident in Na- 
ture -( that'is to ſay:) the Excavation, it will convert it ſalf to the more 
ſolid Side, rejecting the imperfect and defective, and ſo much the more 
powerfully, by how much the defeQtive part hath loſt of its Magnetical 
Vigorous Subſtance, ROT 
 . "Andas it-is with this Little, ſo likewiſe with the greater Magnet the 
Earth, whoſe folid Magnetical-parts re great Continents, the defeQive 
and Excavated,' the decp and vaſt Channel of the Sea 3 'and therefore 
the cauſe of Variation may be the inequality.of the Earth, variouſly 
difpoſed, and differently mixed with the Sea ; and all the different Emiſ- 
fionof fits and Magnetical Vigor, from the" more eminent'and 
gibbous 3 and fromthe hollow and excavated parts thereof 3 for the 
"Needle naturally: endeavours to conform nnto the Meridian, but being 
detraQed, is drivenand diſtorted that way, where the greater and more 
powerfull parts of the Earthare ſcituated. | 
'*To this may be'added, That the Variation proceedeth not only from 
\ ſome eminent terreſtrial Knobs or Excreſencies, which appear like fo ma- 
ny. Wens upon the. face of the Earth,as alſo from many Magnetical Veins 
of the Earth, collaterally reſpe&ing the Needle, but likewiſe from the 
- differentaccumulation of the Earth, diſpoſed unto the Poles, lying under - 
the Sea and Waters 3 which affe& the Needle with a-greater or leſſer Va- 
- riation, according to. the Vigor or Impotency of the Subterraneous Lines, . 
or the entire or broken Body. of. the Magnetical Fabrick.utider it 3 as it 
is oblcryable from ſeveral Load-Stones placed at the bottom of any Wa- 
ter ; for a Needle upon the ſurface will variouſly conform jt (elf ac- 
ording to the vigor or imbecility of the Load-ſiqnes under it. 
. The Globe of the Earth is known to be very uneven and unequally 
' mix<cd with miany materials, differing from a Magnetical quality, having 
great and ftony Mountains, large Vallies, deep Seas, long and high Con- 
tinents and'Promontories, with mighty ſcattered Rocks of Load-ſtones 
of Iron Mines and othetMagnetical matters. | 
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| And ifiercts i it is manifeſtly apparent that & C5. a certain 
_ Mutation gr. AL er ton ( / artatic +I ſhall: forbear 
-to mentionany thing of. the probable Cc njeQures of the 
natural Cauſe thereof; but leave it to the diſcuſſion of 
time, and ſhall here pſec you with moſt of the publick| 
Obſervations that have been made of the Variation of 
_ the Compaſe.near the City of _ foralr oft ; an hun- 
; dred years laſt paſt. : 
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Mr. Burrows his Obſervation if the alition, wake at] 
Lime-Houſe, October the en, 1580. 


—Eelore-Noon. | "AN: DR 3 ga 


__ — — —c — os nm. EIS 
Woe "oy" 


$4 Alc. | | Mag-Arim: Suns Alt, [we ay Variation, | 


TOR REP? tee. "L227 IN POT 

. Gr, min. | - Gr. min. Gr. min. | \Granin.tee : 

4 J5* 35 | 7 Gol 730 00 [is 17 Jo 
| Pigg. obt ay a ” 23> Yar 

 ©of 22 "15 [IT 22 3 

oof 19 {rx 12 Ie 

oof IF" ds 15 00 

oo) [2-08.13 29 00 [Eaſt 

OC O7- Oc Wi 20 |w: 

oc| 09 111. 14 oc | 


'® Me.Gunter s "oy made at NN ouks 
Sink 13 Angp. 1622, | Afeernom. 
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Sun's Alt. Mag f on an" Zit try. 


_ Fa. | WE 6 Madonna do Wiaa 
Gr. min. | | Jo. < | | lo... - Gr. min. 5 | ; 

34 \ IE | | 6 : * 

bo | we axe} ONT. - 06 157 
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' Sathat it ishere obſerved, that in In the [aterval of the. Obſervations | 
made by Mr, Barronghs and Mr. (runeer, i in N42 years,” the FAT Di- 
[=inut ion battrbeen 5 _ | x 


4 $4, Rs tt. 


—_ "WIR 
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Mr. Gillibrand S Olfervatin, » mile at Deptford, 
| Anno 1634+ June It. before N QoNn, 


| Ile Sal. 7 Dh Au of Tin ' 


_ Vera: 


Ter rin, in, | Gr. mins! Gr. min. | Gr. min. 


wry 45 | . Io6 ©0, | 119, os | 04, 06 | 
'46-- 39 | 109 00, | 113 16.| 04 10, 
48 31 | 113 00 | 117 or | 04 . 01 
Fo 54 | 118 00 | 122 03 | 04 03. 
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ON OS 2. IVY 


r5Y" * Sol. {| : SINE A 
"Vera, | _ Mag,” X25 


Gr 1 min. f "Gr. min. A 


Ti The Aﬀeerncon: the Tame gay, _ : 


+ * " 
My ty "Ir 
4 2 * 


Eaſtwar 


"Them mean = which Obſratons 04 of 


7 5 
| Obſervation ave by Mr: Gaal: at. Pauls Cray 
in Kent, LW 1634+ Afternoon. 


T Vera Alt. |  Azim,. |. "Azim. Variation. 
Sol. Mag. ; Sol. v0; 06; 


| Gr. min. | Gr, min. | Gr. min. | 
49. 55 | 211 30; [107 
* OI , 


41 * os 

38 42 

5 32} 
a. 

oF 

> 52-] 

32 09-| 

--- BY; 

39 

20 | 

4. ...$1.1... 3ol. 2 

The mean Variation is bout F "Eaſt ward. 


| hit TR here alſomay be noted, that the ſenſible diminurion of the Variation it in 
'5 4 years (rom the time oÞ-Mr, Burrows pn a is more on Te 
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| Fane the e 4th, 3.666, q in the For orenoon. 


Ss $ ik 30. [ F 8+ | $1 {$947 1-46: 


1}: 103 74.32 &4, - Yi | yp 


d9 m_ vw tv wy 
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- WANEY EE: 
> 2 Sa Alt. Suns Aim. [ Mag: Azimm: | Variation: 
2 PO RY 98” INT OLE 
1.26 00 | 84 36 {-85 00 | co ww", 
$ wh; 7 27 > + ZO- - $6.:.26' $7 09 O00 34 
| ti 7; Fane Ms 3th 1666, in the Afternoon, 
| "Tos 24 [62 31 5 62. oo | oo 31 | 
os 09 | GF-:-5-1 | 61 309. | 00 21 
I .:- 4.97. 38.3 61 29 4.60 45 j 00. 44 
| al 97:9 |. 60.. 47. ] 69 00, | 00. 47 | 
My, "_ Fune the 14th. 1666, int rhe Porenoon. 
4 IF 29 ak "of $4 "40 4s '30* | "00 50 _ 
|, I wl gr 03 | 21130 | oo 77 | 
' The mean F tee Cue arogs' is 34 minutes Weſterly. 
Froven Sth 16 70,in the Aﬀeernoon, taken by the HEE 
1* it fol Sr. Nicholas Millet, at his houſe at Batterſe ty. 


"The mean Variation is'2* 05 / py elicrly.. © 
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Bo 35, 49 Fe: 54 1.99.40 |- 2.1 
A 23 E149 FR 1 63" 10. OS 
EROS, $ 3 TH 1hGfk S107 59 
[fro nth 75 Bl 6. 5 | 2.55 
EY ; Sr 


4 * 37 We 74 $4.8 IF" _ 4 BF hs 8 ae, Eo Os & i CO TIT; ne; I NEO Y TRE AN q, K 
hy # ih halt das © : 2-75 v4; x 
C . £ 4 Y | 
of X - . 
v ME ER. MRS 
7 » BG My COLENy”; 
; , ; #9. We * 
* 
| 1 139 
, + "F 
4 


Obſervations made by fol Seller, at ke } 0: near K 
London, with a Quadrant of 6. foot Radius, for the Alti- 
tude: and an Inſtrument'of two foot Radius for the Az: 
wh Foben! in the Years. 1666. Lat. 51 deg. 32-min. 


| 


T Rl $ Oba Joth Serve its Narhe from -— A, peing print: 
ly to find the Magnetical Azimuth of the Sun, and.is in ſeveral re- 
Tp<&s lke unto another Compaſs, only: with ſuch necefl xy things added 
as are moſtconvenient for rhar purpoſe.” CI OA Noni nk, 
| "Upon theTowund Box wherein are the Ry and? edle, is fafined a 
- broad circle of Braſs, the one half of the Limb thereof is. divided into 90 
- + degrees, numbred from the middle of the faid diviſions both wayes, with 
| 103-20, ZO,, &c.- unto [45 degrees : Which degrees are alſo ſubdivided 
into miqutes by Diagopol Lines, and by certain Excensrich, Cineles inter- 
{Qing oneanother : but theſe Degrees axe drawn from the oppoſite: jane 
of the Limb: Whereon LR. Tndex.maveth and cutteth tho e degrees in 
time of Obſervation. and on this Index is credted a fight, which for 
' conveniency 35 to fall down with an hinge, and to ſet up u upon vccafion, 
and from the top of this Sigh tdawn to the middle of the Index, is faſten- 
ed a thread or Lutcfiring, Fro hew he thadow of the Sun upon a Line 
by S 


Zn that is on the middle of th 


And by this gieans of placing the. Fndex upon the Ci ircumference, the 
Degrees come to beas large again as they would be if it moved upon the 
Center 3 the Truth hereof is evidently demonlizated | In the third Book 

of Euclid, Prop. 20. » © 

 Fhisbroad Circle is croffed at right, Angles wich two fixings,and com- 

monly from the terminations of thefe ſtrings, are drawn four ſmall black 

Lines on the infide of the Box, for the reQifying the Inſtrument in time 

of Obſervation, by the four Lines that are alſo drawn at right Angles 

© on the Superficies of the Fly. - 

This Compaſs being thus fitted, is bu irong biel Rings, and 

thoſe alſo faſtened intoa ſquare Wainſco be ny Be fic for that purpoſe; which 

'you miay more pately Pexceive in this [OHOWIng Figs: Fe 
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The Uſe of the Azigauth Compaſs in time of Obſervation. 
Firſt, Youmuſt x Aific the braſs Lind on the edge of the Box (by 
the Needle and Fly within the Box ) according as the nature of the Ob-- 
ſervation doth reqfire. 3 For if the Obſervation be inthe Fortnoon, then 
you mult put the Center of the Index upon.the Welt point of the Card 
or Fly within the Box 3, and ſo that the four Lines onthe. edge of the 
Card, and the four Lines Fo the inſide of the Box, Q always concur. | 
x Inſtrument being thusx<Rikied, turn the Inde® towards the'Sun,, 
til the ſhadow of the Fiona] thread do fall dircdly into the very 
of the light that is on theladex;,and allo upon a rcightLine that is in 


the middle of the Tadexs "ak, at © the fape time - will the joner edge of 
the Index cut the degree and*minures of thi Suns Mage! cal Azimuth, 
from the Now or outh partiof* the Metidian, 0g jolgoully con- 
mas er Pc v2 wy | 


a £ £23 b vs I% ok Fa ht oh \ 3 Yes 6 


— Suppoſe the laſted be rectific d,; h 
ation in the Fore G ot At th bh nd 

he Limb to pen No W 
$0 degrees frop 


iowa, for an Obſer- 
de? cut ten degrees upon 
0; < be F En Kimuth of che Sun 
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p.Elte 100 degrees 
I Hadrur T0 degrees 
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$ F is $ "3 Ig ther ERP Ao” ” Ef % on * Y 
uſt tiirn the'fofty ip ai Gan or r Quar- 
'(viz;.) place the-C| acx-On the North 

5 from you;and 

'xee of Fo Suns Azimuth, from the 
eIpfirr cnt, as before. That which i is ſaid as 
tothe uſe of tho” "Ati ut pb INpPa aſs Gone he Sun is on the Eaſt fide, 


; thelike is tobe underſto 00 & Spit + farhe | reaſon when heis on the 


Sel os or $45 partof- 


48 % del #3 
BEER 


And 210 Me, , That the Oliwitions bf FY. Sites Sotmcl] 6 are beſt 
when the Sun is not near. the Meridian, becauſe the motion W the Sun, 
as to o his Alita, Js $ move caſh ily eres. EL 


4 
wa. © wt 5. + ' » 4 Fs 
hs I PISA * : ja & , 


. ii To calny Anplinte by the Ak mul Co 
> Tg» 351 © 561 Jr: JS Fo 8 z K ILY FAY 

0 the'Am Amplitude be taken'in the Metaios at hs! ner he Sun, 

thei you turn the-Center of the Index tight over the Weſt "point 


of: wheEly, .ahd-reQifie the Infirument by the Lines within! the Box, to 
t-<Einevon che Fly, = of 2'3 36 obitog 212 0 #0ld BOTS 8 


"__-.. 


ou whe Gght7trn the Thgexttomrarils the Zi, un» 


C Ws = 
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 _ trill youcutthe Body of4 $i with ” dread. zo " Be fas, time Sill 
_ the edge of the Index ſhew the degree of the Suns Magnetical Amplitude, 
pon.he Limb of the Inſtrument, from the, Eaſ}, either, ortherly or 


By ti you take the Aniplicads. i in the afternoon, at the ſetting of the 
1, then you muſt turn the Index over the Eaſt point of the Fly, and 
proceed a$ before. 
Having found the Mazneticd Azimuth orAmplitude by the Compaſs, 
id the Suns Azimuth by Problems 12. Chap. 7+.-and the Suns Amplitude 
| by Problem $. 0.7 
Then find the ference between or Sou! Finch or Amplitude and | 
the: Magnetical Azimuth or Amplitude, by\Su ng. one fromthe 
74 the Magee! ny is the Vatation of the "Compals 36d And to-know:. 
Toe: the - Variation, be Eafterly or Wefterly, » obſerve the following 
' Rules. -..... 
Oe Rules for caſting the Variation, 


© {\: 


EY: By * Obſeryarion of the Azimuth. 


\ 


Wl the Pi orenoon, 5 
5-4 If the Angle 0 of ha Sons Azimuth(by Galculation)from the North: . 
part of the Meridian, be greater than the Magnetical Azimuth (by Ob- 
ſervation ) then is the Variation Eaſterly. | 
2, If the Angle of the- Suns: Atimnith, from the North part of the 
Meridian, be ics than the Magnetical, then i is the Variation Weſterly. 


by y | IF In the Afternoon. | 
. If the Suns Azimuth from the North part of the Meridian be- 
greater than the Magnetical, then is the Variation Weſterly. - 


4. Ifthe Sins An rr the North part of the Meridian, be lcſs- 
- thanthe Magnetics then 15the Variation Eafterly. | 


 Exomple I. Out 
© Suppoſe on te fourth of F, ne 1669, inthe fo 00n, ( ws Sins De 

clination beilly 23* 22 9 North, in. the North Latitude'of 5x2 322) I ſer 

the Sun with my Azimuth Comp and find his Magnetical Azimuth 

to be 86" ©44 from the North, beifiW25* 58% above the Horizon 3 at the _ 
- ame time the Suns true Azimuth. y Calculations i Is $4” 30 from the * * 
© wa p rt of the corn | Wk 
We I SHER: _ The 
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$2 rt A rh , % " % 
Hoke © bo Fa 
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$%; "as vs 0s © ER 


Y ; WP ILLIY 1 in oy | 4 ; 2 fs | 
noon, and. I find the Suns true ind om n+ Nanh p te of the 
Meridian.) tobelelsr {hg Magr tical according to DIS fd Ri 
one. KAR «rl dE bogs. 


* ©. 


| Ae * in the: eeodior the atk time Fey x find ths wn 
tra Azimuth to be or? oof, I find his Megyetled tobe 96 oof from 


difference: <p &, 1 demand y hich way 7 the, Comp 
gr th Offihatiog viits NOR the Ae 


noon, I find the Suns Azimuth from the North, to be greater thai the 
Magnetical, accorditig to the thitd Rule." - * * 0 


Note, Theſe four Rules for caſting the Variation, by Obſervation of 
the Sun f imurh,' are, as Well praftizable"in South as in-North Latie 
tudes, the Suns Decfination being zaither Northerly or Southerly. 


2. By the Obſervation of rhe Am plirude 
TIES Ls. 780035! . 


OS, a tbo inres © ld puree the Meridian 
chan - fmvben then is the Vatiation Weltterly. - 

2. If the Suns Amplitude be farther from the North part of the Meti- 
. "-dian than the EDS then is che FO FOR” 


BY Os. + «23.0 & Th 
my 4S + Wy Fan, ring. 


2."If ee "AY Fea plitude be F vearertof the gi part 4 the Mets” 
a the Magnetical, r Page is the Variation Eafterly. 
4. If the Suns Amplitude be farther from the North part of the Me- 
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 Havbug by the former Rater, found the Quintity and Quality of the Va- 
Hiation; it yet remains there be ſoine direftionr for Redlifying the Courſe. 


dy - 


- -*The manner that I ſhall here ſet down,' is performed by a Compaſs- 
Chard (having degrees on the: Lithb')and a pair of Compafics, which 
though it be Mechanical, 'yet it's facile and demonltrative, and in my 
Opinion, exa&t'enoughfor Nautical Ulſts; how ever any one may ule the 
Pen if he pleaſe. Habs 3 | 


Bathefore we deliver the Rule for Operation, it will not be amiſs, for 
-  plainneſs ſake, to give theſe Cautions. - Roles 

. 5" That when's man direQly beholds the North parc of the Horizon, 

the Eaſt is 68'the right*hand, aud the Welf 6n the left 3. and therefore 

- when the Noxth point of the” Compaſs*{and'*conſequent]y all the other 
points) vaty from the true_North of Meridian to the Eaſtward,then the . 

Variation is reckoned to the Right-hand 3 and for the: ſie reaſon, if the 

' © Variation be Welterly, ifs accounted. to rhe left. | - 


vg That in the uſt of the Compals-Chard, you mnt alwajs obſerve, 
that you place the Courſe, or Point on which you ſteer, right from you. 


\ The Rule. 

Takethe quantity of the Variation in degrees, from the Limb of the 
Chard, between the. Compaſſes, ( the Chard lying before you, a5 is di-. 
reed ) placing one foot inthe Rumor Courle 3 if the Variation be 
Zaſterly, turn the othey foot towards the Right-hand,but if it be Weſler- 
to the : number of degrees in which the poine of the Compaſs 
ſtayes, ſhews the true Courſe from the North or South, either Eaſterly or 
Weſterly, the Quantity and Quality of the Variation being allowed. 


, 


, ., As for Example.” 


TLet the Magnetical Rhumb, or Point of the Compaſs , be North. 
Ealt, and the Variation 10 degrees Eaſterly, I demand the truc Rumb 2 
3h nd; wy. > | Uu Wi Tay ob Ihe 


Po 46 "+6" 4 TIS , s M1 . & VF 15: th ; L - 4 ; x * Ra Af '® 3 : - 
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ompaſles, and place itfrom r towards:the 
uſe! Oe Vatiation is £0 el thev sche true ou : 
North- Ealt 55 dep eos or N, Ec: by E., a little Eaſtexly,'' . -» | 
_ ©. 2," Letthe Courſe by the Compals be. Pont bc uth Fa. S. 
W.78 dep. 45min. : the Var ation ro deg. Eaſterly, as before, I de- 
mand the true Rumb? * 

"Fake the Extent of 10 degrees between, your Compaſſes, and, lace it 
from W..and by S. towards.the right: hand, /it ſhews: therxue Rumb to 
be-S.'W, $8 deg. 45 min. or almoſt Weſt, 

3. Let the Magnetical Rumb beat, and the Yangon fo degrees 
FanYs I demand, the truce Courſe:?? 

Take the extentof 19 6 eprees, AS, : before, Ct it off. From the Welk to- 
wards the right hand,. it gives: the true;Rumb' North-Wel $ oh degrees 
00-minutes, or almoſt W. by N.. 


4+. Let the Magnetical, Rumb. de. N. N. W. the Vatiacon 10 degrees 
Weſterly, Tdemand the'true Rumb?.- . 


Take the extent of -10 degrees;place it from: the N. N. W A towards the 
left. hand, Sul the Variation js. Td," a it 4 che "oye oo N. 
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ſcription 


5 Tm e 


rob 2, & 


entinr nent confins hit: & tiy ORIG act D. 
"1'* cach other, and a Bridg, andi is made $04 Sos Braſs or 

\ The outermoſt Ring 'reprel# 
for {ide has one of its upper Quadrants divided into go Degrees like- 
wiſe on the.back-de a.Ser heirs i, avided into the ike number of 
Degries fron. ul6 Hole 'or Ca {Cixcumfezenice 3'Du.the'Cou- 
 vexity of this King is fitted a N Mo ha Wyer-Ring coit) having a 
ſmall'Linedrawntiin the middle off tOxemove co any of the Degrees c on 

the foreſee ur EUN 

F - >= The inner Ring ( when they. ay at Right-Angles ) repreſents 

b the Equinottial Circle,on the infide bf. which is ove a Line in the very , 


Iver. 


1e up 


- are numbred*with their proper Figrpe of this Ring. 
The Bridg repreſents the A A the middle whereof 
there 1s cut a long flir, 0 edges, upon oae-{ide, arc placed the 
_ ©... -- Daysof the Mohd on: nth6 eter | pk "Ok. he'S Ins « Declination 
| upon/the Bridg js 4 "4. net Plate 
mold withixthe Hh. «& vi , and in 


the "'f t | 
| 4 x \ 
"y : q % A 
Place Fa hole 8 is in the % t& : Pay of 
the Monthj Or the8t $ ae 06. we the Convexi- 


ty of. the ogter/Ring, to the Degrees J' j Witude ( whether 
Northeyly Or i | Wy On the forefids oth pK open Ring 
to RighAnAlnd then having your Inff> chey | fo your Fine x, turn 
the upper by h £ Bridg towards the's Fe } le, apc pL ce1 e flat 

y the detygt tra nſpierce 


ſide of the Na PLS Sup.tþ 
thelittle hol 3 het Kurn't $85) Fe Sy my il th > Sn-beams 


(-by the little de ). Filly caculy? Pp the Line dray wg 0 Of ihe e inſide of 
v5" the Eauino&tialoN r Ring; hen js ſherng the'E low F the Day ex- 
od ac aly. navenNobelts Ig city frumen! 


this TIT 65 Jore! Orr f 


| Zee YUrtItIlD d 
by vat Mr. Edward Bren, hy 


$ Correftiog i Forkrd, who, I 
think, 


=Y 


Rey 


its the Meidiag of the Phace;/and on the .* 


midſt, and thereon are divided"ths urs into ha rk quarters, and . 


The dividing the Degrd | th Saws; gee! fation on, che Bridg of | 


mw, DS . 


think was the firſt Pier of this Univerſal Dial, although Uri 
From t Eine diſcourſed 0: ;.\pBb 


{1 Toft the Suits Atcitade:! oil 'Y 


'To perform this, you muſt firſ ſet the Line in the midi of the Nat, 
upon the outer Ring, /to the be inning” f the Degrees on the forefide 
- of the ſame, then puta Pin in the Center Hole, and hanging your Dial 
upon: your Finger, , turn the edge of the, outer Rin! towards the Sun, fo 

as the. ſhadow of the Pin may fall upon the diviſions on the back-fide ) 
the Degrees cut by the"ſhadow is the Suns Altitude, | 
| Note, If you uſe the Ring-Dial in South Latitude, you mult place the 
- Hole in the liding, Plate on the Bridg, to the Sys Declination, uſing 
the South Declination joſteay _of. the Nowh, . "2 Ig 


Ti fatrumenrderiver is name-fr om yits 5 uſe; ti Nav is ation, becauſe 
It fi ; Free yartarions, of 'ofs the Cothpaſs a Any Hine When the Sun 


mp ard YR ito 360 Degters,mumbred from 
xth and South with" ro, 20; 6, &r. Or n the: inſide the Box is 
drawn | ur black Lines 3 overtwo of theſe this =op-the outſide of the 


s inter 1a firong Plate of Braſs with two Supp orters,. by which a 
il Ring Diats. faſtned' to the Compaſs-Box Ring Dial is 


the-ſame with the ft deſcribed, only nr larger,, and ith.chis dif- 


| ference; 'ThatWhendisins that, thie wiper Oradran GN ry in this, 


the. lower Dnadrant i is {© divided, to r<ifie it to the Latitude of the 
"by a neon V9 from the __ (> Far on-which it flats. 
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Pat the hole in the Brid eto the day of the Month in abi Latitude; 
but to the Declination i in auth apiece, ufin 


6 OL el 
oppnch ohne the Jo acl you find the hour of the 
Diredtions i in the Uſe of the Ring-Dial. ou 

__ 
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cal ur. Eye: Ss North P oin mon legandif icogchr with 
thebla kLi ne” within the Box, ys is-no 'Va iation 3 Þut if it fwerve 
tothe Eaſt-ward, the Vaniation-i is Eafterly 3 -1f-to:the Weſtward, Weſt- 
- erly3 and the degrees on the Chard cut byt e Black ovens ſhew the TOW: 

de of the Variation. ._ -. - © SEA | 
; Engnple, yy 


J mes that my Compaſs beidg reQified tothe Lajitude of the Place, 
. and fiteed according to. direRions, I. find the hour of the.Day, and at 
the ſame time I perceive the North Point of the Neefleco (weave from 
che Black Line 10 degrees towards t the.Eaſt; Therefore s conclude the 
CompalsTarics 10 i Ealterly. | 
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| Colitaining the Uſe of- theſe Inſtruments. 
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The Lo 5.Staff, of 'e Quadrant thePlough: 
 kikewife how-to find the Latitude of a 
I Pl ad 6 27)tbe Fderidian-eAltitude and 
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| bis Inſtrument is of tte ANey in Navigation, a fy is common- - 

at Sea, to take the Altitude of the Sun or Stars, which ic perfortns 

1fficic neſs, mY if it be le than 60: degrees but if. 

Jo exceed'60, it is not ſo certain, by reaſon of the length of the Crols, 
the ſmallneſs of the graduations on the Staff. 

the Staff is made ſireight, four-{quare,and commonly of Box or Pear- 

tree, 2nd graduated on-the ſeveral Sides with degrees and minutes. 

The Croſſes, uſually four, are commonly made of the 'fame Wood 
with the Staff, of. a convenient breadth, and'of length proportional to 
the Graduations, fitted to lideevenly upon the Staff, without jogging. - 

. On one fide of the Staff, the Graduations begin about-<three degrees, 
and proceeding towards the Center, or eye-ehd, encreaſe by every ten 
.minutes, to ten degrees, and this {ide is called the ten-ſide, and the Croſs 
thereto belonging ( the ſhorteſt of the four ) the ten-Croſs, whoſe half- 
 * Eength (if rightly made, and the Staff truly divided ) ſhall reach on this 
fide from-ro®;- unto-9" 12/, and his whole length from 10?, to $2 3 1/, 
brake the breadth of. the thirty-Croſs ſapplics the place of the ten- 
Cro 

' On another fide of the Staff, the diviſions begin at about ten degrees, 

- andinercaſe upward to 30 degrees this is called the thirty-ſide, and its - 
Croſs the thirty-Crofs, whoſe half-length ſhould reach on this fide from 

thirty degrees to 23 deg. 52 mio. and the whole Jength from 30 deg, to 
19 deg- 47 min... | 

: On'enother fide the Graduations begin about 20 deg, and encreaſe to- 
 wardtheeyc-end of the Staff to 6o deg. this. is named the fixty- ſide, and 
the Croſs peculiar to this Side is called the ſixty-Croſs, whoſe: half 
length ought to reach on this ſide from 60 deg. to 40 deg; 13 min. and - 
the whole length from 60 deg. to 30 deg. 

_ . - Thefremaining and fourth Side, hath the diviſions beginning at 30”, 

_ andencreaſing upwards to 90*, from thence it is named the ninety-lide; 
and his'Crofs-('the longeſt ) the ninety-Croſs, whoſe half-length mult 
reach'from g0® to 53% 07/,' or from the Center of the Staff to 90 deg: 
and thewhole len bh fromgo* to 36? 52/. 

[Bditerltnes/thd (viea) Sides of The Staff are numbied likewiſe with 
| their Complements to:90\ in ſmall tigures,vis. at 90  iands o0?, again 
$0?- I0”, at /70* ſtands 20*, and fo of the rel}. 
| The/Uſe'of this is: to.take the Complement of the Altitude,or Zenith- 

_ didavice from the'Staff, without SubfiraRion: - 
- |» There are two wayes principally for the graduating a Croſs. Staff, 


* . one by Geometrical Projection, the other by Arithmeetical Calculation. 
| | X I wilt 


| Tagnple f the nyc nf 


Suppoſe Is leogeh of the ixty-Crols to be 10.2, | inches, and FR half 

length 5:34 inches 3.1 defire to know the Diſtance of 45? 30/, from the 

hopes of theStaff wa this o of the Crok. Take Halt of 
7 Gary 4s 220 45's = 


The Prpenio ie 
I ES "Co. Ar. 
As NG IT of 22 45) or —————————1037742 


Isto the half length of the ie Croſs 57 M + indhes ee I0757 
So'is Radius mu ——— RO ESI QERYPLLT 794 2 


 Tothe diſtance required: T2, 26 inches Rants. 1.08499 


This gives. the difance: Gown the Center of the $talf to the diviſion, 
epreſenting 45" 30?, tobe 12.16 (a 5) inches. ©; //] ; 

if you do purpoſe to.graduate. a Staff; the more Rady and expe- 
dite way is to divide the half length of the Croſs into.:106. ox 1000 
'cqual parts, and taking'only the Tangent Complement 6f halk;,theAn- 
gle required out of's z Canon of natural TR: gives bs diſtance 3 xe- 
quired. 

Examples | 


- . Suppoſe, as before, the half length of the-60 Croſs, to $a inches, and 
its required to know: the diſtance from the Center, to. 45* 30% 

The half length of the Croſs being divided into;1000;cqual parts, (or 

into'as many as conveniency-admits ofthe reſt lupputated ow 108) 


look into the Tables of natural Tangents, for the. Ta omplement 
22 degrees 45 minutes (the half of '45 dep; 39 min) and:you:will find 
238472 then'cutting off two figures towards the Aa whe the xt- 
mainder 2384, ſhews the number of equal-parts'( whereof. the half Croſs 
contains x000) which muſt be- who to ſet off the difiance from the 


4 ci Center to 45? 30, that i is twice the half efois of TOY _ 


4 hy r any oihes nine, to' \ every tenth or 
- 4ſthmiau nga theStuf will admit of the diviſions and 
"as you (cen: Tho ectingts this Crofs,fo the like __ FRIIENs for 
My Crols on what IG ſoevers 


- The Uſe of the Crols-Staff. 


To rhe 4 rt 0Mfervatin of the $ wn Meridien- | 
Altitude "at Sea, 


"Whew! ou do mend to make the MerSdiun- Altitude « at Stain ie 
rence to the obtaining of the places Latit#de, it is convenient that you be 
preparing your felt. r your Obſervation, fone competent time before 
noon; and confider- what the Suns greateſt Alrirnde may be that day 3 
 accordinglyto uſe thoſe Croſſes that may be molt fit for your purpofe. 

"As ſaproſethe Meridian Altitude" for that day be "judged to be 20 

s, then" :uſe 'the thirty» fide of the Staff, 7nd the'thirty-Crofs3 if 
you think*twill be 30 degrees; then take the fi xty-Croſsz but if it be. 
cltimated to' exceed both, \then the ninety- «Croſs 1s molt proper for yeur 
ug 

\ There is another Requilice fit fo be whderfidod before 1 you proceed to. 
Obſervation, and that is ho to place your fore-Staff to your eye, to . 
preveutanerror, rnentioned by Mr. Wright in his Correttfon of Errorr, tO 
avoid which, take theſe few hints. 

_ - Firſt; Place: the Center of the. Staff at A, to the out-fide of the 
corner of yout eye; 'asnear your Eye as convenicntly yor can, without 
hindering your light, letting the end reſt ypon your cye- bone, refpe&-. 
ing as it werethe eyes Center, and cauſe the'viſual Rays to concur with 
the-middle-Parallesdrawn-on each fide of the Crofs-Staff/ ang heh is 
"yl Staff rightly placed for Obſervation: but becauſe his is ſomewhat 
difficult plainly to-be- deferibed;- aud perhaps that which is already (aid 
| may not be {0 obvious to the Reader as [ could wiſh it, Þ will. 
therefore pivean cafe Demonftration, WIRED) may' = verified by EXpert- 
ence. - 
+ Having firſt of al atisfied your af; in "oY cok of the Diviſins ON 
the'Staff -o likewiſe of the exaR length, and halt length of your 


RX 2 - | Crofl.s 
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Croſſes, then put on the fixty-Croſs, 'and'place it to'30 degrees, on 
proper ide, and- alſo flip on the ninety-Croſs parall 1 with the former, | 
and put thatto zo deg. Fikewiſe on his peculiar graduations then bring 
the end of the Staff to the corner of your eye (as is direQted) and re- 
move it ſomewhat higherorlower, until you ſee-cach end gf. the two 

—_— at once exadtly to concur and agreE with the vifual lines, pro- 
ceeding from your eye'3 that is the place of your Staff in time of Obſer- 
vation, and may eafily be found by frequent trial, 

- Having thus prepared for your Obſervation, and acquainted your 
ſelf with the holding of your Inſtrument, being upon thei Deck, turn 
your face towards the Sun, and place yeur Staff to your eye, holding 

- - the Croſs as upright as you can, -look at the upper-end: of your Croſs, 
a3-at-C for the Sun, and at the lower at B for the Horizon but 
if the Sea obſcure the Horizon from your fight, then remove the Croſs a 
lictle farther from your eye 3 | but if on the contrary your fight do not-cx- 
tend fo lew as the Horizon, - but the Skie only appears in Read © thereof, 

_ then move the Crofs a little nearer your eye,until by theupper part there- 
of you ſee the Center ofthe Sun,and by the lower the Horizon exaQtly at 

, the fame time, then look upon'the proper fide of the Staff (for the Croſs 
you uſe). the Suns preſent Altitude will be cut by.the ſame 3- and this,if 

. It were for one fingle Obſervation either of.the Sun or any Star, were- 

Tulliclene, + - pee ro ae ve eg 

But the Suns' greateſt Altitude being that you are about to procure, 

- you muſt therefore wait, making .Obſervation as -your judgment ſhall 
dire& you, /until the Sun be upon the Meridian, Riill fliding the: Croſs 
nearcr yout eye as the Sun riſes, until you perceive himto be. at thehigh- 
eſt; for ſo ſoon as the Sun is tothe Weſtward of the - Meridian, - and 
falling, if you make Obſervation: again; you will find the: Sea to ob- 
{cure the Horizon from your fight, and then in; no caſe. remove 
wm Croſs, but let it remain fixed, and finiſh your Obſervation for that 

eaſon. , Ces br Me RT OO 

Then caft your-eye upon that fide of the Staff belonging to the Croſs 
youule, the degrees and minutes cut thereby, and.numbred with larger 
figures (decreahing always from the Center of the Staff). gives 'the Suns 
Mcridional Altitude, and the ſmall figures underneath, the Complement 
of the-Altitude, or the Zenith diſtance. b WF ; 

oh © In obſerving forward by the Croſs-Staff,”*tis uſtal to have a piece of 

+, red Glaſsto dctend the fight from the luſtre of the Sun in time of Obſer- 


We ('Twould, 


A «Ie , 
3:44 
A, 


, 


| NW: eNrhnld; in pkg apinion, be better to have the Gl ftted ina piece 
(Bra fs, andfo to-beput- = the end of any, of the Croſſes asoccaſion 
requires. Thus much-for a forward Obſervation, ] . 


4 


| wr ires hs Game manner you muſt obſerve the Altitude of the Stars. 


\ Br a Lake Obſervation of the ww: Alitde 
by the Crols-Staft. : 


Theſe Obſervations are ans at Sea, eſpecially with the Holanders 
" And to perform this, you muſt have a -Horizon-Vane to fix upon the 
Center of” your 'Staff, or elle a Aiding one, according to the. Datch 
faſhion. 

Likewiſe there i 1s a Shnok of inks tofit on to the end of any of the 
Croffes, whoſe uſe is the ſame with the Horizon; Vane in the Quadrant. 

I will briefly ſhew the Ule of theſe Contrivances. 
_ | Having a Staff thus fitted, place the Horizon-Vane upon the Center 
o e-cnd of the Staff, and put on a Croſs fitteſt for your purpoſe, fix 

ie Braſs Shooe at the Tower cnd thereof,then turn your backto the Sun, 
al looking through the Sight ( made by the Brafs Shooe ) on the 
of your Vane, elevate or depreſs the end of your Staff, until the 
made by the upper-end of the Croſs, fall upon the upper part of the 
ſight in the Horizon-Vane, then look through that fight for the Hori-. 
zo: : But if the Sea obſcure the Herizon from your fight, then remove 
your Croſs a little nearer to the Horizon-Vane 3 but if on the contrary,” 
your ſight doth not extend ſo low as the Horizon, but the Skie only ap- . 
_. pears in ftead'"thereof, then remove the Croſs further from the Hori- 
- zon-Vane, tillyou-ſee the ſhadow fall upon his due place, and perceive 
the Horizon exaQly at the ſame: time, then haye you the Suns preſent 
Z Alcitude. WEN oY 

 *Tfyou obſerve for he Latitude,you nf reiterate wnrObſtrvation: FE 
| before; and when! iyou: perceive: the :Sun':to--be paſt the Meridian , 
deſiſt 3- "and: concluding your Obſervation; account. your degrees. and 
= , Either of. the Altitude , or its Complement » as-is before 

WI. 

"If any defirei to aſe the: Staff i in a a licked Obſervation, after the: 
- Dutch faſhion, 'the beſt way is to haye' ar Horizon-Vane to ſlide evenly 
. upon the Staff, and then all the: variety Tagen _ former manner of Obe 
{ es ion o wal be'this, 


' fide wp your Hozizon-Vane 
, © By 200 LF opxit bog 
: NOSE, Faw rivhouia Obſervacion, removing the Abri- 
Z0n-Vane xs before you did the Crols : and the degrees and miniifes cut 
_ >» by "the edge of the Horjzon-Vane, upon the ſide peculiax to the Croſs you 
uſe, is. the Suns Altitude'ox OI A "08 you reckon itiu the 
Ge or leſſer Figuress7, . .»: ES, 


- Þ. bows 4 5 *.T; $f ol 47 


There 4 fecond andeinf the . Eras Staff, Which i in 
"0 + e Faſpuets + is mY Convenient than the four. and 
= = #s Commonly uſed by our Country-men. 


Bo - MER the F IAC reff, 


from the former, At Staff being | 
TL Onry 6 inſtead of the ſtveral Geof? 
a ma de qiily of one. 'Crols or 


rr er 0 rk 9 
FL 153 52d Abi thereon.” l 


. 3 


Thi Fi BN mads four-iquare,, and. fitted to flide'upon. the Staff 
_ aftertheuſual manner; the one hide of this Tranſum is croffed with fix 

ſhort Lines, the two earcſt to, each, other are. diſting) viſhed with the 
Figures, 30, the .next/'Þ th $6, 186 rerfioteſt with 904; They is a 


Dogs MARE: Itted t9 this, mach j that of the Quadrant... 
The Upof this Tuſroment is biſy ths, 


| " Thotans 2Feanſown Gmplics the vlace of the: 20u66andion Craes, 
- by the-help of the two. Vanes Niding thereon. As ſuppoſe you. had oc- 

'__ cafion/ito*makemufey} of: the-thiirtysCrofs;. tlien? place: the Vancs: on:cthe 
 Travfian''th thie divifionsunder'30;':andizo: an :axeh-fide-of the; Staff 3 

- 2bdithen by/remoying/yaur: Trantumeto:and: fro, you: may oliſerye your 
Altitue bythe edgas.ofuthe) two | Yamus, after the ſame manner as you 
do with the thirty-Crofs, on the ordinary Croſs-Staff.. And the ſame is 
to; be underſtood of the teft'of the Craſſhs; To:that with this diftindtion 
. laſtinoted; this contrivance'oflthe Crald-Staif \is'/as) uſeful as: amy! other 
incall i\reſpeds; and: waricties: uharfoever:: BRefiies,! you are-not! here 


Cf us sroubled' to ſhift your TOY in caſe Low: Alcitude ſhould bemnorethen 
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» | | you 
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159 
appens ) and may aca to be the oc- 

torr of loſing an Obſe: but in this Inſtrumenc theCrofſles are 
Idet ly altered, onl byr wk, the Vanes to your reſpeRive divi- 
ſions. 

- Note, That you may place cither the upper or lower edge of the 


Vanes to the Lines gn We Tranſum;/as*you find. moſt Rata 
vided voly! that your ſerve bs the ame Ge” VA y 
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pt s of a very commodious Form hy Contrivance, 
the beſt approved, and moſt general Inſtrument 
bl erving the Suns Meridian-Altitnde at Sea. 
th Irument, are principally three Vanes, and two 
ere: contain 90 degrees, and give it there- 
— of a Ruaarant. | 


1 


"6 _ 


+.Of tbe three Vanes. That which in time of Obſervation TeſpeRs the 
_. Hoxizon, in this annexed: Figure repreſented by A, is called the-Horizon- 
Vane 3 that which. gives. the ſhadow, noted by B, is named the 
 ſhadow-Vanc and that through which-you are tolook for both ſhadow 
 andtorizon, diſtinguiſhed with C, is called the fight-Vane.” © | 
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; This Arch i is xr nn ar<t- A _—_ _ WAS and vumbred 
from the upper-end Bs i Argh Jown to- py-ine of Partition 
(which is a. Lin ri! the*midd} ” upper Leg of the 
weett th&two Arche) wi n 57 Ofc. And thishs 
Feb is figured with 
ds the higher end 
$ 1s not frequently 
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oy 


th 
| £ Al aenared 'bYt rhe Laid Ki is called the thirty- 
Arch 4 his Arch lol» fecd Be I Td 6h 
divided into degrees a minutes, "the Limb-whercof i is of a, competent 
hier Fog IE are uſually deſcribed ſeyeral concentiick Circles, 
interſect te ot Diagonal Lines, for.the more facile ang.cxact dividing 


lope tower] Fett, (and forms eye eeond) minute 
thy tf te fiubs jous ate confþictious, ad may ly be corh: 


be ny poſf ny this antes of diviſion may not he «6d 
by every one tl at hav octaſion fot this Iofriment, for their fakes there- 
wr hofeauitexrd this : tals, Figure... » | 
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y Concentrick 
utedas is here 
1 | | then ſee how 
'> within the extent of each degree, which 
Figure ( ſometimes forthe morecurious, 
this Limit, then multiply che number of 


. ” - * 
hi, c x D 
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t Dia In: ging one > tae. ad b 
in"'s degree” ) the "Quotient, hal 
<Rioh encreaſes by, 


j pon: Is in poet ep 'Cwhich is rare ) five 3 
_the-ptoguR is fe] by | hich if you divide 60, 


TICS creale by two 
O's f'6; * $: ; mintites, « ec. to. 


24h (OMP is Teldajin ag apoha ay rkic daſida; that to oh 
arr the the Sins Meridi t -Akjtude,, w hich perform, we will briefly de- 
; Firſt, put the Boron oth end of bi Gin at A; and 
then the er cas of 


certain Aoene 
which readily Ws erform, "I 

, Conlider what ke uy Complement of the Mexidian- Altitude that 

a plac the ſhadow-Vaiie fo, that'the degrees cut by the upper 
& ofthe Vane, bealways lefs'by r&-or-15 deg; 'than your jadg the 

. Comp ex nt of the Suns Meridian: Altitude will be that dayi in the place 

of Obſervation. . 

. For inſtance, Suppoſe that the greateſt Altitude of the Sun, for the 

_. time; inthe place of Obſervation, be eſtimated to be 45 deg. the Compl. 

1s a” de hay thenplace the Shadow-Vane at 3© or 35 degrees, which are 

| your preſent Obſeryation. 

"Wii thus prepared Your Taſtrumetit;8 being ready upoythe Drtk, 
turn your back towards the Sun, and holding the Quadrantas upright- 
as you can, -place the'fight-Vane to your eye, and looking through the 
Sighe, bring the'ſhadow of the upper edge of the Shade-Vane,to fall up- 
| on & Hevpper part of the lit, 'or open ſizht in the*H 1120n- Vane, and at. 

thefame time look through the ſaid lic for the Horizon 3 and if the Sea 
obſcure the Horizon from your tight, then ſlide your fight- Vane alittle 
Z lower @ down wards f, but if on the contrary your ſight doth not ex- 
oP! | 4 SD Y tend 


the Suns preſent Alticud 72h 
UI gabl baſe 
ſcrvations as often al 


not he f rpm, an ey xr dens ou” muſt not alter ' your Vans, but 
letting them - = INEIEY for that feaſon ; then caſt 
Laypity nr Irty-A ee many gcgrees and min 
are cut by the inſide of the Gght-Vanc, and thereto add th 
upper _ of your ſhadow-Vane, the Sum is the Complement: of the 
_ Alticude, ox the Suns diſtance from the Zenith, . _ © -- 

Nots,, The ny in ſome Quadrants contains 90. 
the greater 20 s, whoſe ſum-is 99, Theſe Arches. 


divided like the former ;- and if that be well underſtood, this will not 


ſeem obſcure, __ therefore it is needleſs to fay apy more 'of this Altera- 
tion. ©. 
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at two foot and a half long, or three foot at the moſt; 
;is. erced a ſmall Arch, that. is c divj edinto 
the de of the af axe ſet off the Gradual pro 
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inning at Hye « £ 
e Arch, fake 


This Hileuloant b is contrj & i 1b ware N trdicn of the Suns 
Altitade after the n canner Qu: -"_ $05 irigh i vn your Hori- 


xf Obſet Pio, but be always { tor! © wel * fag yet my rh po pf "I 
that 0 nent 2 '$6-Digrees; for itboth_ cheſt'caſes the diviſ- 
lels 3. then put the $ *Bfnopeq the Staff, 


the Arts " op on wy contrary SEE v "nc 
move the' Vane towards the beginning of. ge Hviliso ; 


and this you 
© muſt reiterate \ wee "you ſce the 


lg + Nit In the oeffon. Vac, at the ſame time you 

lie the Suns Seefent Altitude; and'if it be an Obſervation for theLati- 
tnde, then this laſt work muſt be repeated as ofterffas you thinkfit, as in 

, theule ofthe foregoigp Inſtrument is already declared 3, The ſum of the 
Degrees on the Aychyi don the Staff, is the Suit / Meier 1 an. Al itude. ' 

Sometimes upon tt w re{ides of the Staff b » to the Plough, 

are divided the De a i= Minutes proper.t6'1 * Choſs-Staff3 and 
three Vangg or Craſles! di&.agcaxc ugly ed, Sls by uſe} & in all reſpects 
tRE mefirgrbrE: 0 3-£ at ee W's DE-EE ePloup WET | the 


Arcti I9ds to Your & '@,/ Ific s 


the Staff ( 2368. =ways fot 5, and turn the ſaid your 
eye, that it may not hinder your Obſervation. What elſe might be ſaid 


to the Ule of the Plou pp Jols htted, is already declared in the uſe of the 
Croſs-Staff. 


There is yet a furthdh Improvement of the Plough, whereby it it is con- 
trived to ſupply the place of two other Taſtruments, belide its own parti- | 


-@ulax Eo by - Uo Staff and the Quadrant, withqut! ingonveniency 


o% | 
| **there is a Jon then)” BF; D, four lg uare, 
+ te TITRE ff tbo. '? npon' this dutsfidet 


1 which #r&ndte& With the 
| y 996, anTone Ne yord He p66 the longer 
ak which Is | the lower 3, p 8's , art of this Fraolyen are drawn ſeveral diviſions, 
HS ed" Fi fad.” 2h BI PR Ny ng"t0"'2 20 RE upwards 
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"Vanes"('i deſcribed” om to 


W.ofutho-lonnd)? 2171175 167: 
kewiſe there. is 5 NE rs 15E (like that of the 
'T p00 411- re-#fpare-fides-of the- 
ates Wy the manner ofthe Croſs- 
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| D; tothe Tine ne' word Varte Fo «u Pf, _ 
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long Trav with heNatimwivard: F | 

' Q(on the fide whereon the Graduation of Crteelought and ) chen bring 
the ſight-Vane to your Eye, ande doe ſame —_ or lower hn 
the arena nets "Sas adow fallin per -a$þ of the of 


-ſee'whal $ legit _ rid tad mins 
teh adgthedegrees ar the tipper edge 
 ſhTOw-.V ole divi NS KHEeg nd, 405; ac:the! 
upper end of he Anh, to fy at -the lower end) the ſum'is the Comple-" 
' ment of the Altitude, or the Suns diſtance from the Zenith. 


. To ufe it .4s a fonugy -Seaff- 


<oMereA 'on, the Staff with the/Nut. inwatds,, the, 
Shadow-Vane'and place it 5 the upper part of the capa exp 


" 
lide, gs the Sipht-Vane fands; take off the Horizon Vane, | place FOR. 


end to your eye, turning:the Arch downwards (which Arch 1 aſſiſt _ 
- youinithe holding your Infirument; add noe at all hinder yonr Obſerva* | 

tion): and'then the uſe hereof i is the ame with \the.: 

deſcribed: The EE. your Neryatior 

ral Rules. * 0 ; 
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Ecauſe *tis common. tp _ FR Oda of the Sun, raken by 
) the _—_ and other Inſtruments (now in uſe) by the Com. 

t of the Mexidiant Altitude, UA NNIte mn he Dealt, 

cd with Exaeples, "mw that purpoſe. 


- Role. - pet q $327 5 
Meridian of the Southy fa 7. AIR Decli- 


nation; Ioderck che Declination from'the:Complement of the Meridian- 

Altitude, che-remainder is the Latitude of che place of Obſer, 
rtherly: ;.but.if the D tion cxceed the Zenith-diftance, chi hs 
AUS Declination, the remainder «Me 


titude Southedy | 
| Example I> 


Admit Fog ate at Sea, and the-Sun being upon the Meridian in the 
South, is 37 dc g. 30 min» diſtant from the 'Zenith, and at the ſame 
rich hath ES yok South-Declination z I demand the Latituds 
PRs pF”. By. 


+, , 


_— - 


the Oi: 
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-- The Latitude of the plate, 25 30 North 
Exampl. 


2 bat bens at it $26, he Sun being'on the Sith! part of the Merigi. 
anis.20 debris di Ranit from the Zenith, and the Declination 20 degrees 
30 minutes South 3-I demand the Lanitude of the place ? 


The Operative. 


The Sus Deelinzation Sidi bb - 20d 2 
The Diſtance from the Zcnith fi ubtrak&————'10 oo. 
- + Tt of . ws 4 


The Latitade — erm 10 30 South. 


Rude 24 


i fthe bo on the Meridian i in Hh South,” and have North Dects- 
nation, then add the Declination to the Zenith-diſiance, the Sum is the 


Latitude* Northerly. 
Example 


$ 453-2, \y 30 T1 
Admits Ship's at Sea, and the” Sunion the Sur part o Fran 

| is Zo degrees, 30 minutes from the Zenith, and the-Declination. is 15 deg. 

30 minutes North : ; I demand the Latitude? as E 


The Operation. 


The Complement of the Altitude or Zenith: diſtance i 1s 30” i, 
The Declination added —————————— 5 


<A % 


The Latitude — | mo eanns, 7... Notth, 


Ruſte - | 


If <# Sun bo ON he Meridian in lie North, 4d have Nork Declina- 
tion, then ſubtract the Co-altitmde or Z:nith-diftance from the Declina- 
tion, the remainder is the Laiitude Northerly 3 But if the Co-altitude 
exceeds the Declixatzon, then ſubtract the Declinztion FErcTOW, the re« 
mainder is the Latitzde Southerly, 


Z | Example. 


E Suppoſe the Declinationi were20 Non and OR 12 dee. 
30 min: the Ahn apon the Meridian n the Wes L — the 
Latitude ? | by 

The Operation. 


The Suns Declination North - = =—=a— 20" oo 
The Co- altinnde ſubtrat —— ———— 2: 2307. 


__ _ 


Y 


The Lai inade of the Place - et rm rm = 30 North. 
nas. SIRE Hr z, 
"Sn appoſe the Suns Declination to be as before, 20 Leg. North, a that 


being upon the Meridian to the Nexth- "wands, his Co- Altits 
15 minutes, 1 demand the Latitude ?. ;' 


The Operation ” #15 Shan 


| The Couhil ts of the Sun i is — —— 40 154 
; - The Dedlination North Sabine — I 99... , 
F : | The Latitude — _— ——— ny IE) Mu >. TALE AE | waar 20 15 South. 

Ryle 4> 


If the Sun he-upon the Meridian i in the North, and hath South Decli- 
ation, then add the Decliumtion to the Co-altitude, the Sum | is the Lati- 
tude EUN Yo | | ; *. 


Example. 


Admit the Suns Deelination were 16. degrees, 45 minutes South, and 
the Co lnde 29 FRA 45 minutes I demand the Latitude: OS 


* _— 


Tle 


73 FW WEN 
bo 2 IE 


"y ; I 
-'The Operitien, 23 


I The Declination of the Sun South - hoo LEY 6* 45/ 
Nats The Coraltitade add— — L Wh 4 


| The Latitude CE COEING RP” 30 South 
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= the Sun haven no | Deelination; then the Compleinent of the Altitude 
is the Latitude of the Place; and if the Sun be on the Meridian in the 
-South, 5our Latirade js Northerly, If m the North, OO; This 
nieds no a0 n 


Is 


| Rule 6. 


_— iN Sun be in the Zenith (3, e.) 90 "Jegjees: above the Horizon, 
then-the' Deelination either Northerly or Southerly is the Latitxde of the 
Place. T0 likewiſc needs no1llaftration. 


| Rell 7; 
If you be within the Artick or Aneartick Circles, and obſerve the Sun 
upon the Meridian underghe Pole, then add the Suns Declination ro the 
Complemeprof the Altitude, and ſubtract the ſam from 180 | degrees, 
the remainder is the Elevation of the Pole. 


os 


Lg Note. 


If your Inſtrument wherewith you Obſcrve, give only the Meridiane TY 
Altitude, ( as the Plough, ,or ſome other.) then ſubtract that Altitude : 
from go degrees, the Reſt ate is the Zenith diſtance, or Co-altitude of the 
_ Sunzand the Operation | is the ſame as in the precedent Examples. 


i 7 Pye $ars. 


What hath here been delivered iv theſe Rules concerning the Suns | 
being upon the Merjdian, the Tame is to be underſtood & FOuy Star, whoſe 
Declination 1 F kgown . _ | t 


Z 2 26 2 AYER 


oy mit you ſhould POT the baker Star Artur, whoſe Declination 
is 21® 19/ North, when he is upon the Meridian in the South, and find 
his Altitude ® be 65* 257, the Compl. thereof is 24* 35/, the diſtance 
from the Zenith ( or Co altitude ); then. adding 21% ig, ro 24* 357, 
the ſun 45* 54, the Latinude Northerly, according to the ſecond Rale 
atorc-going. 

But if you obſerve. by any of the Stars near the North. Pole, whoſe 
Polar-diftance ig ſet down in the Tables of Declination, and-if they be 
on the Meridian under the Pole, add the Complement of their Declina- 

|  .  4ion, or Polar diſtance, to the Meridian, Altitude A the Sum i is the 
. Latitude Noxtherly.. 

But ſzeoudly,, If, you. . obſerve any Star.that is. upon the Meridian i in 
the North, above the Pole, then from the Meridian- Altitnde of-that Star 
ſubtra& the Complement of the Delination, or Polar-diſtance, the rc- 
mainder 15 the Latitade Northerly : But if the Complement of the Stars 
Declination cannot be ſubtracted from his Meridian-Altitude, the re- 

tr;ajnder is the Latitade Southerly. The fame may be underſtood of Stars 
near the'South-Pole. | 

Here I thought it neceſſary to mention ſom{thing of the Croſſi Jers, 
which are certain Stars that are of good uſe in the Southern Navigation 3 
they are ſo called, becauſe they do ſomewhat reſemble the form of a 
co according to the annexed Figure. | 


"The Figure of the ConftePation, calf d the Croſhiers 
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| The Stay at C, 15 the Principal "I for Obſcene: called the Cocks- 


Fodt, whoſe Declination' 15 69 degrees Southerly, according to the opini- 
on 


Ie. $17. & rf 4 

s, Bug LEND Declimation 
t. forme of pune De Naviga«: 
ly; and ſJo.ghe Complement of the Decti- 
rin. By this Polar-diftance and: 
J . as Ts S-45.mn By bs above or bow the 
ole, yo. may; d. th tithdl C the Places: BH the mace white Stars 
ti 4nentioned. | 

;, Toknowwhen tho$ a ix 6 Gn hn "OOH 1 ns, a thre and 


| Plun met, and'when the cuts {| A, ane thatat.C both at: 
ofa time, the Ky " Gn idian, and fc to o be ob- 
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Hf ES. Inſtrument conſiſts of three parts, ; 


""'Firft, The broadefi.and Cqvery? which wet may. call the unmove- 


ible part, whichbath abandle'to hold ;by'in time of Obſervarian. 


Secondly, The firſt movable, or middle part. 


Thirdly, The long Tidex that is to, turn to the poſition of thoſe Stars 
for which they are made, v7z. the Guards of the little or great Bear. 


The fore-ſide of the firſt or ciovhble part, hath _ Gs or outward 
Circle divided into twelye months, and eachins Dneth fabdivided into its 
 reſpeftive dayes,and are counted towards the Kf-hand, and marked with 
their names, or the firſt letter thereof, as 7 for " Fanuary; F for February, 
M tor March, &c; And apon ſome of them there are two other Circles, | 
the outermoſt of which;js divided ivto 24 equal parts br hours and the 
other into 29 parts and a half, or dayes of the Moons Age, by which 
the Moons Southing may be known by inſpection, and thereby a compu- 
' tation of the Ty des. * 
© Oftheſe Notturnals there are two ſorts, one for the Guards of the lit- 

the other for the Guards of the great Pear, or re barles's Wain, com- 
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monl 
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y called the two Pointers. Now to 


\ 
Tac 


b*. 8 wy. %* bs. « - 
2 | 
I) OO IR 
wy N , 
| ko 
? * , ""% % . 
th upon 
TISL8 % x # + ON Py 
vw F 4 LA 


; , 
$ \.E 
S 


® df o# 


any point of the Compaſs. - 

'>'The ſecohd androvabieÞ 
the edge coritimicd tia 
ed to the day of the Moi 
1s a Circle divided into 24 e 
- Tooth js ſet to DEC the M 

fition'of the Guards, the fireigh he Index will ſhew the hour of 
the Night upon the faid Circle. ., 7 Ts. 

The third and upper mqyable paat is call&che Index, having one fide 

thereof NEL from panþyt van Nk is to be turned to the Guards 
in. time of Qſcrvation;z and thyquphAallchcſepieces in the-Genter of the 
Bs bene 1+ @ bill; BO ge i ircto {ce the North-Star, and 
at the ſame time the Index to be turned to the Guards. | | 


The Figures of the Stars, as they ſhew themſeves in the 
_ . Heavens, ifor whichithe'Notturnals-are made; BEE 
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' The manner of holding the -Nofurndl in time of 
oe 1:7 4.» ORG. 


Take the handle in your hand; with the fore-fide towards you, hold- 
ing of it upright in your hand, (which you maydiſcern by the tip that is 
on the very top of the NoQurnal) 3 then looking through the hole in the 
Center to the North-Star, you muſt turn the upper edge of the Index 
(which cometh from the Center) to the Guards 3 this being underſtood, 
you may now proceed to the ſeveral Ules thereof... 


To find the hour of the. Night by the North-Star, and the 
Guards either of the Little or Great Bear, and upon 
"what Point of the Compaſs they are. 

Ta perforin this, you muſt firſt ſet the Index of the ſecond moveable 
part to the day of the moneth (then if it will not ſtay of it (elf, you muſt 
ſay it with yout thumb ) holding of it as you are before directed; find 
the North-Star through the hole, and turn the Index to the Guards, and 
then upon the ſecond movable part, the edge of the Index ſhall cat the 
hour of the Night; at the fame time you, will-find-on the back-fide what 
Point of the Compals the Guards are upon, fo that you may know alſo 


what Declination. the North-Star hath at that time, either above or under 
the Pole, SE 


To find the time of the Moons coming to South any. 
day of her Age, and alſo the time of 
-High-Water that Day. 


Firſt, Find the Moons Age on the movable part, and right againk ic, 
in the Circle of Howrs, you will tind the time of the Moons Southing. 


| | Example. 
$29 OR 
Suppoſe the Moon were eight daycs old, I demand the time of her 
*oming to South ? ; 


Aa Theres 


Therefore look fpr 8 op the Circle of her Ape, and right againſt it you 
will find in the houeCirole, almoſt half an hour paſt F of the Clock in 
the Evening (becauſe that alwayes between the Change and the Full, ſhe 
cometh to South in the Evening, but after the Full ſhe cometh to South 
in the Morning) So having found the Moons Southing,if you add thereto 
the hour of the owiog at any place, it, will ſhew yourthe time of Hligh- 

So; ff. ©, 0) {0 Examples + 


* . 'Suppoſe that here at Londox:the Moon being $ dayes Old, I find by the 
NoEurnal,that the Moon cometh to South at almoſt half an hourpaſt fix 
_ of the Clock 3 to which I add three hours, the time of High-water at 
_ the Full and.Change, which make.y of the Clock and almoſt half an hour 
paſtzthe time of High-Water at London-Rridge that day of the Moons 
Ad: a ; LY Fick TH, +4 FITS 18-17-04” 
yi if thoſe Numbers being added together ſhould Faeed 12, that 12 
muſt be ſubtra&ed from it, and that will be the time of Full.Sea. 
- As. ſappoſe the Moon ſhqyld be 13 dayes old, at which time I. find 
- by. the NoQturral, that the Mopn cometh to. South at 19 of the: Clock, 


ock and 


and almoſt. half an hour, , unto which. if you add 3, it maketh 13 hours 


and a half from which if you take 12,there remains 1. of the C 
almoſt half an hour 3 the time of High-Water,, 
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CHAP.X. - 


Containing the Uſe of the Plain-Scale, 
Gunter's Scale, Sinical Qriadzant 
- Plain Chart, Wercatoz*s' Chart, - 
 tozy Needle; andlikewiſe . 
 theſecret Þ2oprrties of 
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HE ufc of this Infirument'is facile and dilightful, and ſerves 
= che Illuſtration bf Probleyws in Navigation and Aſtronomy. | 
The Lines ona Plain Scale, . are.uſually a'Line of equal Parts, 
_ © Chords, Rhombs, and/Loogitude3 but on! this here deſcribed, 


are likewiſe a Line of Natural Sines, Tangents and Secants, 
: fa SG ATT ADNHEStt 4 EL Frg. 25. 
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eProjeQion of thefe Lineson the Scale. 
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The P rojeFFion of the Line of Rhombs. 
- For the dividing of the Line of Rhombs, firſt draw the Line ACB, 


>" 
” 


+ 


and upon the Point C deſcribe the Semicircle ADB, and divide the 
Quadrant A D into $ equal parts ;which being done, ſet one foot of your 
. Compaſſes in the Point A, and with the other foot extend tocach of thoſe 
diviſions, and transfer thoſe extents unto the Line. A C B, which will di. 
vide the aid Line into 8 untqual parts, which will be a Line of Rhombs, 
and to be numbred with 1, 2, 3, 4, &c. unto 8; and fo the Halves and 
quarter Points of the Compaſs are to be inſerted.” VIEWS x6 


The Line of Longitude, 
: SSZETEEIR, 


- 
oo 


#4 Lo * Y oy: 4 e "70 Pets, rag a” 62) , 129" T1 a. s ES " x J Ss. Cs Hy 2 "OM! W on 0 D $ RY adit _ (3 Fo RO ii - and v4 - *Y 
FP. v4 "> 2 a SEA ? of a oa a ut; 3s [7 02 Fi FS ; ” 4 pt FR er be FIT > Ra Ve l NE Es 1 OOF, +. F +" FF a3 & $4 4 "CIP S* wt Bb -+; - J A Fo q ",” 4 SW" 
a OM. 74. We % ITS , : " % s 3 LG. k F'Y L2 oj" y : e 6] - » * 
F ' "A h, _ > % Po ; 4 . P $ ” as pr A a 
p <d . ( 6 _ 6 __ y 
w. ad : arg * 
1 1 1 - 1 
4 . | | | , I I 
4 ,\ 2 3 0 4 . 
# Als " 
% R as : ”F -, % + dt 
%. \ a 8 3 "= ? _ 8: - 
- 4 o 
F *® a : - " k .. \] 


The Demonſtration of the Line of JLongitude. 
Firſt draw the Quadrant C A B, and divide the fide C A into 6o equal 
xts3 then through each of thoſe equal parts, draw Lines Parallel to the 
ide A B, until they touch the Quadrant CB 3 which being done, ſet one 
© foot of your Compaſſes in the Point C, and extend the other foot unto 
each reſpeQive Point of Interfection in the Quadrant CB; and then 
transfer them to the Line CD (which is to. be the diſtance between C 
and B, or the Chord of 90 degrecs)3 {o ſhall thoſe Interſe@ions divide 
the Line C'D into 60 unequal parts, which is called the Line of Longitude. 


- "i The. Line of Verſed Sines, 
| = Ds | 
| | dv | 


Y 


| \ iC | 
The Line of Right Sines. 

The demonſtration of the Line of Sines is thus to be performed ; Firſt 
draw the Line A C B, and upon C deſcribe a Semicircle, and one of the 
Quadrants divide into 90 deg. as the Quadrant AD C; then draw a 
Line through each tenth degree of the Quadrant parallel to the Line A- 
CB, it tn divide the Line D C into: 90 unequal parts, which will be a 
Lide of Natural Sines, arid tobe numbred from C'towards D, with xo, 
20, 39, E'6- unt0.90e \, RAT Ne” 

©  *%, The Line of Verſed Sines. 
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. FortheProjeQion df the Lineof Verſed. Sines, it is thus to be effeRed 3 
Firſt draw the Line-A C'B, and npon C draw the Semicircle A D B, 
which divide; pto180-Degrees, then, drawing right Lines/parallel to the 

— LineDC; they-will divide the Line A B .into 180: Wacquabparts,” which 
- will be a natural Lineof Verſed Sines, and to be numbred with 10, 20, 
39, 40, &c-unto 180. | , The 
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For the Demonſiratian.aud Diviſion of the Line; of Chords, you muſt 
firſt draw the Diameter A GB. in the fore-going Scheme, and upon the 
- Center C, deſcribe the Semicircle © A D B3. which Semicircle divide in- 
to two equal Quadrants by the Point” D, then divide the;Quadrant 
DA into 90 equal parts or degrees 3 this being dane, ſet .one foot of 
your Gompaſles in the Point A,: let the gthes be.extended* to each degree 
of the Quadrant A D, which Extents transfer unto the Line A C B, as 
you may fe the Arches lead in; the fore-going Figure. This Line fo di- 
vided.info: Ninety unequal diviſions, js called a Line of Chords, and may 
be ſet on any'Scale,! After this manner you make it of what Radius you 
pleaſe 3: and number it with 10, 20, 30, &c. _ $47 


1 The Line of Natural Tangents.” - 


Firſt draw the Quadrant, as in the foregoing Scheme, and divide it 
into 90 degrees, and from the Point B, erc& a Perpendicular Line, as 
the innermoſt Line:'T B,, then- from the Center C draw Lines through 
each degree ofthe Quadrant C D B, until-they.touch. the Line T B, and 
thoſ& interſeions will divide the Line T B into a natural Tangent, to be 
 numbred with 10, 20, 30, &c. 

The' Line of Secants. 


© Having drawn thoſe Lines in the fore-going Scheme,through each re- 
ſpe&ive degree of the Quadrant, from the Center C, until they touch 
the Line T B, extend yaur Conipaſſes From; the Center C to the ex- 
tremity. of each reſpeQive Line, and the foot of the Compaſſes ſtill re- 
 mainin{in tlic Point G,'transfer.thefajid Lines'unto the Line.C.D $, fo 
ſhall they divide the {aid Line into unequal pants; which is a Line of Na- 
tural-Secants, and number them with x0, 20, 30, & 
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A Ship Sailes N. E- by E. 108 Leagues 3 1 demand the” difference of 
- Latituds and Departnre ? , 
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194 _ plain Sailing "yy 


-In the following Problems of Plain $ ailing, "he 
AC: reprefents the Diſtance Sailed. | 
 AB' the Difference of Latitude. 
 -BC the Departure, © 
-- BAC the Courſe. | 
4: A CB the Complement of the Conrſe./ 10g; 2X; Fig 26 


"Draw the octule Line A B, take off 60 from the Line -of Chords, and 
ſens the prick'd Arch d e, Set off the Courſe five points, taken from 
the Line of Rhombs, from dito ©; then draw the Line. A e C, -and et 
off 108 Leagues, by the Line of equal-parts; from A to C, let fall the per- 
pendicular B C, and ſo finiſh the Triangle A B C, in which you will find 
the Diff. Lat. A B 60 Leagues, The Departure B C, 90 eY. 


P2oblem [[, 


= Ship Sails N. E. by E. wniib ber Difference of Latinnde b 60 Leaguer: . 
7 demand th# Ka ore and bats rebate $(.] : 
Ps "gs 26 


' Draw A B of the given length, and raiſe the occult etpendiculer 
BC, ſet off the Courſe 5 points, 'as in the former Problem. Draw A C 
until it meets with BC, and finiſh the Triangle 3 the TOE * is x08 
E065; ua, the Drpamnrs 90.Leagues.: _- —_ 


Problem I. 


A Ship. Sailes N: E: by E.' wntil: ber Departre be "= Leagues I de- 
"mand the "am nl 0's Lat.” e 27; 
[}:« Figs 27 


Draw the Tok Line AB, -and: raiſe the! Perpendicular B C of the 
given length 90 Leagues 3, then' upon the Point'C ſweep the Archde, 
with the Chord of 60*, and place, the Complement of the Courſe three 
Points from dto e, then draw &t A*antilit meet with A B, and finiſh 


. the Triangle. The Diſtance | is a Leugus » the Difference of Latitude 
65 Leagges?* ©5005 5 +: ue A ONLY gy, 4 
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P20b1l, 


4 Ship Satles between the North and the Eoft 108 Leagues until the Dif- 
ference of Latitude be 60 Leagues 3 I demand the Courſe and Departure: 


% Fig. 28 


Draw A B 6o Leagues, and raiſe the occult perpendicular B C, take 
off the Length of A C the Diſtance 108 Leagues, and placing one point 
_ of your Compaſſes at A, deſcribe the occult Arch cutting the Line B C at 
the point C, by which draw A C and finiſh the Triangle the Departure 
B C' is 90 Leaguesz with a Chord of 609 (weep the Arch d e, which 
meaſured upon the Line of Rhonibs, will be found five Poiats, the Courſe 


ſought. | 
7 P2oblem V, 


'4 Ship Sailes between the North and Eaft 108 Leagues, until ber Ds- 
parture be go Leagnes I demand the Conrſe and Difference of Lati- 
tude ? | | 


Fig. 28 


Draw the occult Line A B, and raiſe the Perpendicular BC of the 
given Length 90 Leagues take A C 108 Leagues, and ſetting one point 
of the Compaſles at C, deſcribe the occult Arch cutting the, Line A B at . 
A,by which draw A C and finiſh the Triavgle. The Courſe is five points, 
meaſured as in the former Problem, the Diffcrence of Lat, 60 Leagues, 


P2oblem VI, : 


A Ship Sails between the North and Eaſt, until the Difſerence of IL nti- 
tude be 60 Leagues, and the Departure 90 Leagues > I demand the C ourſe 
and Diſtance ? | | 

335 Fig. 28. 
Draw A B 60 Leagues, raiſe the perpendicular BC 99 Leagues, and 


' , by the Points A and C, draw A C, and finiſh the Triangle The Coule. 
is found 5 Points, as in the fourth Problems 3 the Diſtance 108 Leagues. 


B b  P2ob! 


There art two .Ports that bear S. W. by $. and N. E. byN. diſtant 

40 Leagues 3 4 Ship Sailes from the Northermoſt of them, firſt South, and 
theu Weſt by South, ſometimes upon one of theſe Conrſes, ſometimes upon 
1h? other. until ſhe arrive at the South:rmaſt Port I demand hip many 
L:agnes ſhe bath ſailed upon one Courſe, and how many upoxa the other 2 


[Lt A rcpreſent the NorthermoR Port, and E the Southermoſt, .A E 
their Diſtance, A D the Diſtance failed uporrthe South Courſe, DE the 
Diſtance 8pon the W. by S. Conrfe.. x 


' Draw the Line A E 40 Leagues, being a N. E by N. and a S. W, by 
S. Line 3 Dcſcribe the Arch | g, ſetting. off three points, and draw the 
occult Line A D, being a Sonth Line 3 then ſweep the Arch h1, and (et 
off four Points, drawing the occult Line D E until it meet with AD, 
and fo finiſh the Triangle A DE; The Diſtance failed South is' 29 
Leagues, and W, by $.is 22 + Leagues. 


Þ20blem VIII, 


There are two Iſlands that bear Eaſt and Weſt, and are diſtant 40 Leaguer; 
A Ship Sailes from the Weſtermoſt N. E. by E. and then Sailing 22 Leagues 
aud a balf further, arrives at the Eaſtermoſi Port ; I demand the Diſtance 
S ailed upon the firſt Comrſe, and what was the ſecond Courſe ? 


Fig. 29 


Let A repreſent the Weſtermoſt Port, E the Eaſtermoſt, D the place 
where the Ship altered her Courſe, making the beſt of her wayz AD 
the N. E. by E. Courſe; D E the other Courſe unknown ; Draw 
AE qoLeagnes, ſet offan Angle of three Points, and draw A _D, the 
N. E. by E. Line, occultly 3 take the Diftance 22 Leagues and a halt, 
and placing one point of your Compaſles in the point E, croſs the Line 
A D in the point, D, draw DE and finiſh the Triangle : The Diſtance 
upon the firlt Courſe is 29 Leagues, the Angle at E is four points, there- 
fore the ſecond Courle is S. E. | 


.Pzobl, 


. by the Plain Scale, 187 
__ -.,  Pzoblem IX. 
Two Ships Sail from the ſame Iſland, the firſt Sailes NW. by N. 22 


Leagues and a balf, the ſecond W. by N. 40 Leagues, and arrive at their 
| ſeveral Ports > I demand the Bearing and Diſtance of 1boſe Ports ? 


Fig. 29 


E repreſents the Iſland, D the Northermoſt Port, A the Weſter- 
moſt. | | : 

Draw A E 40 Leagues, and ſet off the Angle at E four points, and 
draw DE 22 Leagues and a half, then by the Points D and A, draw 
A D and fiviſh the Triangle 3 the Angle at A is 3 points, which ſhews 
the bearing of the Ports to .be E. N. E. and W. S,W. and the Diſtance 


AD 29 Leagues. 
P2oblem X. 


A Ship Sailes from a certain Port FW. N. W. 22 Leagues and a balf, and 
then-more Southerly 29 Leagues, and ſhe is forced back again to'the Port from 
whence ſhe came 40 Leagues 'T demand her Courſe from the ſecond place to 
the third, and. how-ſhe ſteer'd back again. 
| ET 0% i Fig. 29 

'E repreſents the firſt Port, D the place where the Ship altered her 
_ Courſe, A the Place where ſhe was driven back, 

Draw the Line DE 22 Leagues and a half, take the Diſtance AD 29 

Leagues, placing your Compaſlcs in D, deſcribe the occult Arch at A, 

and take the Diſtance A E 4o Leagues, deſcribe another occult Arch 

crolling the forther in the Point Az draw AE and A D, and finiſh the 

Triangles the Arch m n is 9 points: therefore the Courſe ffom the ſe- 

cond Place to the third, is $\ W. by S. and ſhe ficered back again to the 

firſt Port E.N. E. | | 

.. Here follow ſome Problems of Mercator's Sailing , wrought two 

WayESe. Ce herons PS 

' Firſt, By the Plain Scale only, by taking the middlk Latitude, which 
1s not exactly true, but may ſerve as an approximation ina fingle Couiſe, 
provided the Diftarce be but ſmall, otherwiſe *tis too grols. 

The ſecond way 1s by the Meridional Parts, which will be exac ac- 
cording to the capacity of the Inſtrument, HE 
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Th? Uſe of the Plain Scale in Mercatoz's 
 ____ Sailingby the middle Latitude, 

A Ship being in the Latitude of 40 degrees, Sailes a North-IWeſterly 
Courſe, until ſhe come into the Lat. 45* 30/, the difference of Longituds 


90. Leagues , I demand the Courſe, Diſtance and Departure? 
TLb | Fig. 30 


For the ſolution hereof by the Plain Scale, firſt draw the Line A C B, 
and upon the Center C deſcribe the Semicircle, A D B, and croſs the 
Line A CB at right Angles with the Line E CD then find the middle 
Latitude, by taking the half Sum of both Latitudes added together, 
which you will find to be 42* 15%, which middle Latitude ſet off from 
D to Mand L both wayes, and draw the Line M L, then ſet the Diſtance 
D F from B to G, then ſet off the difference of Latitude 110 Leagues 
from B to H, and from G to A, and upon the point A erect a perpendi- 
cular, as AK, and from A et off the difference of Longitude in Leagues, 
which is 90, from the point K draw the Line K G, then from the point 
Here an occult perpendicular, as the Line H I, then laying a Ruler 
1 from the point B, to the point E ( where the Line B K doth cut the Line 
IB E C)) and draw the Line BI 3 then upon the point B deſcribe'the occult 
x Arch Cn, which being meaſured on the Line of Chords, will be found 
_ tobe 31 4or 2 Points three quarters, which is the Courſe: required, N. 

N. W. three quarters Weſterly, and the Line B.I is thediftance requi- 
| red, which being meaſured upon the Line 'of Leagues, will be found to 
be 128 Leagues, the Departure H I 67 Leagues. ot 


RI. Pzoblem 11, 


A Ship being in the Latitude 40* North, Sailes NN. W. 3. (or 7 
Weſterly ) until ſhe come into the Latitude of 45* 3/3 I demand the Di- 
+ Stance run, the Diſſerence of T,ongitude and the Departure ? | 
YT aa br 1 |} Fig. 39 


| Tate ſolution of this Problem by the Plain-Scale, draw the Line A B 
- at any convenient Length, and upon C deſcribe the Semi-circle AD B, 
| | | and 
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and find the middle Latitude as before, and ſet it off from D to M and L, 
and draw the Line M L, and upon the point B deſcribe the obſcure Arch 
C n,, and ſet off the Courſe given ( which is 2 points three quarters, or 
| 31* anda quarter) from Cton, and ſet the Diltance IF from C to G, 

and from E ſet off the Difference of Latitude 110 Leagues zand the ſame 
Diſtance from G to A, and from the points H and A erect the two Per- 
pendiculars H Land AR, then through the point n, draw the Line B I, 
which being meaſured in the Scale of Leagues, will be found to be 128, 
then laying a Ruler from G to the InterſeQion of the Lines at E, draw 
the Line G K, and note where it interſeeth the Line A K, which is at 
K 5 ſo the Diſtance A K being meaſured upon the Scale of Leagues, will 
be found to be 90 Leagues, the Difference of Longitude ſought, and H I 
the Departure 67 Leagues. 


Pzoblem [II. wet 


A Ship being in the Latitude of 40” North, ſailes between the North 
and the Weſt, until ſhe arrive #0 the Latitude 45" 3&9, and that ber Diſtance 
run be 128 Leagnes > I demand the Conrſe, Difference of Lougitude aud 
Departure ? | 


Fig. 30 


For the ſolution of this Problem, firſt draw the Line ACB at any 
convenient length, and upon C deſcribe the Semi-circle A D B, and ſet 
off the middle Latitude as before; and likewiſe the Diſtance CF from 
Cto'G : alſo the Difference of Latitude in Leagues from B to H, and 
from G to A,then ere the two Perpendiculars at H and A3then take the 

"Diftance between the Compaſſes, and ſet one foot of the Compaſſes in B, 
and extend the other foot towards I, until it doth interſe the Perpen- 


dicular at H in the point I, and draw BI; then laying a Ruler upon the - 


point G, unto the interſcion of the Lines at E, draw the Line G K, 
and notewhere it doth interſe& the perpendicular at A, which will be 
- atK) then the Diſtance K A being meaſured on the Scale of Leagues, 
will be found tobe 90, the Difference of Longitude fought. Then for 
the finding of the Courſe, with the Radius of your Scale, draw the ob- 
(cure Arch C n, and that being meaſured in the Line of Chords, will be 


tound co be 31? anda quarter, or two points three quarters, the Courſe | 
Bk which is N, N., W. three quarters Weſterly, and the Departure = 


P2obl. 


67 Leagues, 


Ps 
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— Abbe Ufeof the Plain'Scale 
-.- Pzoblem 1V. cS 
A Ship being in bv Litiewd! 4.0* North, ſailes N. N. W.3. ( orq* 3 


IV. 128 Leagues ) Tdemand the Latitude of the ſecond Place, the difference 
of Longitude and Departure ? BOY 


Fig. ZO 


-. For the ſolution of this Problem, firſt draw the Line B A of any con. 
venient length; then from one end thereof, as B, deſcribe the occult Arch 
Gn, and ſet off 3x” and a quarter, or two points three quarters from C - 
ton; then by the point n, draw the Line BI, the Diſtance 128 Leagues, 
and from the end thereof, as at I, let fall the Perpendicular I H, then 
meaſure the diſtance H B, which you will find to be 110-Leagues, or 5 
399, the Latitude of the ſecond place is 45* 30/3: then having the two 
Latitudes, find the middle Latitude, as 1s before directed 3 then upon the 
Line B A, and upon the Center C, deſcribe the Semicircle BD A, and 
drawing, the Line DE fromthe point D, ſet off the middle Latitude 
42445! both wayes, toM and L, and draw the Line M L; then take 
' the diſtance D F in your Compaſlcs, and ſet it off from B to G, and from 
H to A; then upon the point A, erect an occult Perpendicular, as M K; 
then by the point E, draw the Line G K, till it interſe the Perpendicu- 
lar at K; then draw AK, which being meaſured in the'Line of Leagues, 
will be found to be 90 Leagues, or 4* 3of, the difference of Longitude, 
and H I the D:parture 67 Leagues. Fee 


*. --, Ppoblem V. 


A Ship bring in the Latitude of 402, ſails in that Parallel, antil ber dif- 
ference of Lofigatude be ſix degrees, I demand her Diſtance run? 


This Queſtion-is uſually demonſirated-amongſt the Problems of Mer- 
cator*s Sailing, by-a Scheme drawn for that purpoſe, differing from: that 
already deſcribed 3 but we fhall- here ſhew the way how to reſolve this 

Problem bythe Line of Longitude on the Plain Scale. | 
It is tobe underfiood, that, according to the Globe, the Meridians do 
incline nearer together, until they concur and interſe&t each other in the 
Poles, ſothatithereby the degrees of Longitude are not, 60 of the Equi- 
noctial minutes-in any Paralle] on the North'or Sortth fide of the Equi- 
noGial 3 but the ncarer to either of the Poles you approach, the more 
| « they 
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they decreaſe, {othat in the Latitude-of 60.deg. there are but 30 min. 
of the EquinoCtial to one degree of Longitude 3 and in the Latitude 
| of $4 degrees there is but 6 minutes, which doth ſhew the Errors of the 

Plain Chart, and therefore in ſailing, it ought to be reRified according 
to the Globe, and to- that ena was this Line of Longitude contrived, 
which is thas to be uſed. my | | 
If you defire to know how many minutes there are in a degree of Loy- 
gitude in any Latitude, you muſt extend the Compaſſes from the Cen- 
ter in the Line of Chords to the deerces-of the-Latitude of the Place, and 
the ſame extent will reach from the Center at 60, on the Line of Longi- 
zude, to the number of minutes anſwering to a degree of Longitadein 
that, Latitude. 

Therefore for the ſolution ofthe fifth Problem here propoſed, extend 
your Compaſlcs upon the Line of Chords, from the:Center to the 'Lati- 
tude of the Place, which 1s 40", andthe ſame extent will reach from the 
Center at 60 in the Line of Loygitude, to 46, which ſhews that 46:min, 
makes a degree of Longitude in that Latitude, which 46 being multi» - 
plied by lix, the degrees of Longitude, gives 276jminutes, the Diſtance 
xun, which was required. « CO | | 


Pzoblem VT. 


A Ship being inthe Latitude of 40 degrees, ſails in that Parallel 276 
minutes > I demand her Difference of Longitude > 


© Forthe ſolution of this Problem, find how many minutes make a» de- 
gree of Longitude in the Latitude of 40 degrees, ( as in the laſt Problem) 
which is 46, therefore if you divide 272 (the Diſtance run) by 46( the 
miles in a degree of Loygitude in that Latitude ) the quotient will be 
6 degrees, the difference of Lopgitude required. 


Ano- 


192 DThy'Uſe-of the-Pikſa Scale. 
Another way to wozk Mercatoz's Sail- 
ing by the Plain Scale, by the 
_ Meridional Parts, _ 
- Pzoblem 7, 


A Ship Sailes N. N. W. from the Latitude 49® North, to rhe Latitude 


of Longitude ? 
| Fig.” 5 I 


Having the two Latitudes, 40" North, and 42* 207 North, find the 
Meridional Difference of Latitude by the Table of Meridional parts. 
which is 186 min. and Subtrafting one Latitude from the other, the 
Difference is, 2? 20/- or 140 min. 


A to b, and 186 from A to B, raiſe the two occult Perpendiculars b c 
and B C, ſet off the Courſe two points, and draw the Line A c C, Pro 
ducing it unt1] it cut both the Perpendiculars in the Points c and C,and 
ſo finiſh the two Triangles A bc, and ABC) the Diſtance A cis 151 
minutes, the Departure b c 58 minutes, and the Difference of Lougizude 


BC 77 minutes. | 
Þ2oblem II. 


A Ship Sales from the Latitude 40% N. to tbe Latitude 42* 200! N, un- 


Diſtanct:and Dopartute? | 
EROS _'nl j | ” Fip. 3ls 
The Meridional Differente of Latitude is as in the- firſt Problem, 186 

minutes, the Proper difference of Latitude 140 minutes. | | 
Draw AB 186 minutes, place 149 minutes from A to b, raiſe the 


Perpendicular B C of his given length 77 minutes, and alſo the occult 
Perperdicular b c3 by the points A and C draw AC, and finiſh the two 


' DiltanceA c 151 minutes, the Departure 58 minutes. - 


42* 20! North; I demand the Diſtance ſailed, the Departure and difference 


To work this Problem, Draw the Line A b B3' then place 140 from 


til ber difference of Longitude be 77 minutes IWeſterly : I demand the Courſe - 


Triangles 3 the Courſe, the Angleat Ais two points, or N. N. W, the 


P20bl. 


a Sw todd Ay a. 


64-35 
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- TheUſeof the Plain Scale, 93 
-P2oblem 117, 


Wis A Ship Sailes Weſterly 15x minutes, from the Latitude 40* North, to 
" the Latitude 42* 207 North I demand the Courſe, Departure, and diff. r- 
ence of Longitude ? | 
os ee: | PFrg. 31 


The Meridional Difference of Latitude is 186 minutes, the Proper Diff. 
Lat. 140 minutes, | 

Draw A B 186 minutes, and A b 146 minutes as before, and raiſe 
the two occult Perpendiculars b c and. BC, take the Diſtance 151 min. 
and placing one point of your Compaſſes in the point A, croſs the occule 
Linebc in the point c, and draw Ac, producing it until it concur with 
BC, and finiſh-the Triangles 3 the Courſe is two points, or N. N. W. 
the Departure 58 minutes, the Difference of Longitude 77 minutes, 


 Pzoblem 1V. 


. 4 Ship Sailes N.N.W. 151 min. from the Latitude 40* North; 1 de- 
mand the Latitude, Departure and Difference of Longitude .? 
; | | OY Fig. 31 
} | | 

Draw the occult Line A B, and ſet off the Courſe two points, and the 
Diftance A c 151/, let fall the Perpendicular bc, and finiſh the Triangle 
Abc; Then Ab will be fonnd 1407 or 2? 209, which makes the other 
Latitude - 42* 20f,, by mhich you will find the Merid. Parts to be 186/. 
Place 186? from A to B, and raiſe the occult Perpendicular B C until it 
meet with A c C continued, and fo finiſh the Triangle A B C; The De- 

: partureb c 15 58 min. the Difference of Longitude BC 77 minutes. 


Problems of Great-Gincle-Sailing, 
P2oblen 1. 


 AwoPlaces both in one Lati:ude, the Difference of Longitude being given, 

to find by what Latituaes and Longitudes 1be Arch paſſes, and the Courſes 

ana Diſt ances fromplace to place in the Arch of a Great Circle. | 
ous ATI = 162 


Examtyl, 
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Example , 


Suppoſe the Lizard and Pangam Iſland.on New: found Land, both in: ; 
the Latitude 50” North, the Difference of Longitude between them 4.7* 3 | 
I d: mand by what Latitudes and” Longitudes the Arch paſles, and the 
the Courſes and Diſtances from place to place. 


Fig. 32 


Draw the Line A E, and place the Tangent of- 40* the Complement 
of the Laticude, from A to B; with 60* of the Chords ſweep the Arch 
DE, and ſet off 47*, the Difference of Longitude from E toD); and draw 
the Line A D; and place the Tangent 40*, the Complement of the Lati- 
rude, from A'to C, then draw the Line B C upon the Arch DE, fet off 
every 5* from E to D, and draw the prick'd Lines, Ab, Ae, Ad, &c. 

and where theſe Lines Interfe& B C, place the Letters b, e,d, f, g, &c. 
the Diſtances Ab, Ae, A d,@c. being meaſured on the Line of Tan>- 
gents, are Tangents Complement of the Latitude, as follow.. 


[ Compl. Lat. | | The Latitudes. A oy 
Wet; 6 ye : : 
. Ace |}. 38-4 ps  5t5 | 
Ad 38. 'V Ty 

Af 1 374 |] WV | 923 
"697i 11 3'[ ans | 

an 12373 "1 8:15 

D Ao 38 = | | 52 
140-9 1. 3953. ||: | -S24. |. 
Ai.1 39+ Iil-k | 50; | 


Theſe are the Latitades by which the Arch paſſes, at eyery 5* of Lon- 
gitade from B, repreſenting the Lizard, to C which repreſents the Iſland.- 
Having theſe Latitudes and Longitudes, you may find the Courſe and 
Diſtance from place to place according to Mercator's Sailing. 

| Af isthe. Tangent Compl. of the greateſt Latitude by-which the Arch 
Paties, 52 5+ | bas 
So the Latitudes and Longitudes of the ſeveral Points, b, e, d, &c. are 
_ as follows. likfwiſe the Courſes and Diſtances from Place to place. 
| '- aa | FANG , - »Lom 
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\ "6 |Lon.| Lat. Wi Placer. | Comrſes. | Dift. | 
1 B| 00? 50? From B to b[W. N. W.;W| 165 
bj og | 51 From b to e[W.N. W.3W| 179 | 
\ e| 10 | 51 £| | From e to-d ſW, by N. 5W | 188 
d]15 | 52 From d to f {W. by N. 5W| 184 
'f{ 20 | 52 | | From f to g [Almoſt {2681 
8g 25 52 | | Fromg. to n |W. by S. > W| 176 
n| 30 {52 +| | Fromn to ofſW.by S. 4 W| 187 
o| 35 [52 | | From oO to u'[W* by S. |- 198 
u{ 40 {53 | | Fromu to'1]W.S, W.3 W.{ 196 
Til 45 | 50 =] Fromi to C]W.S. WE W $1 
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- Problem 11. 


Two Plates differing nth in Latitude and Longitude, ts find the Lat. and 

- Long. by which the Archpaſſes, and the Courſes and Diſtances from place to 

places - S | 6. | 
Fe eh Example. +. 

. Suppoſe the two places to be Trinity Harbour in Virginia, in the Lati- 
tude 36* North, and the Lizard in the Latitude 50? North, the Diffe- 
rence of Longitude between them 68 degrees 3 I-demand by what Lati-. 
tudesand Longitudesthe Arch paſſes, and likewiſe the. Courſes and Di-! 
ances from place'to place ? 7 LW: 


Fig. 33 


' Draw the Line'A F, place the Tangent of 40* the Complement of the 

| Lizard's Latitude from AtoC3 with 60® of the Chords deſcribe the 

Arch E F, placing 68 degrees from F to E, drawing the Line AE 3 then 

place the Tangent 54 degrees, the Complement of Trinity Harbour's La- 

titude from A toB, and draw BC, letting, fall the Perpendicular Ad ; 

then ſet off every 5 degrees from” E towards F:(becanferwe faitfrom B) 

- draw the prick't Lines, A 1,A 2,&@c. the Diſtance-A 1,A 2,A 3.&c. mea- 

+ f{urcdon the Line of Tangents, gives the Complernients of the Latitudes 

' by which the Arch paſſes,at every 5 degrees difference of Longitude from 
B, tepreſenting Trinity Harbour, Omags C which is the Lizard, | 
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 The' Diſtances, A's, A2, A:3, @c- are as followes. - 
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the Arch paſſes are as ſoltqws. 


Therefore the Latitudes and Longitudes by which 
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"the Problem afore-going. 


Having the Latitudes and Longitudes 
| _— the Arch paſſes, you may ſind 
. the Courſes and Diſtances from place 

by Mercator's Sailing, as in 


b 


nt. 


if 


I Great Circie Salling, 197 Y 
EK "Ig & Fre » {Bf B ; ER. (+ 

[The Goa 5:40 Diſta ſtances r from Place, to \place, _ by 
: Mercator, ; are 4s army in the Table, 
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From B to 1 
From IT co 2 
From 2 to: 3: 


F From, 2, 19:6... 
From .4 to 5 


299 
276 
255 
DIG 05 
226 
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 } From 5 to-6 
. 4þFrom 6 to 7 
| From 7. to $ © 
From' 3 to 9 
; From ak to 10 | F 
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From 10: to x1 
From 11 to. 12 

- | From x2 to 'r3. 
; From 33 to A 
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| The Suns Plain or Diſtance flim the hext Equinoltial Pointz and the 
greateſt Decliuation being given, to find the preſent Declination. 


Examples 


' TheSuns Place is 26 degrees of Tanrus; thatis 56 deg} 2 from the 
Equinolizal point. Ariesz 'I demand his Declination ?-'*// | 


With the Chord of 60 deg. deſcribe the Semi-circle BDC, and raiſe 
the Perpendicular A D, and-from the point C ſet off che'greateſt Decli- 
nation 23 deg. 7, from C toE,and draw'the.LineA Exjthen for the Suns 
Longitude, ſet off the Sine 55-deg.'3.upon theLine; AE; from A to F; 
then from the point F, take the.neareſt Diſtance F Itoithe Line A C, 
which meaſured on the Line'of.Sines is 19, degs: 445 or elſe through the 
point F, draw G H,paralled toB A C} then A G meaſured on the Sines, 
. or CH on the Chords, give- 19-deg,. 4;-the-Suns-prefent Declination 
; Northerly. bs Rao NO une i wt, Rm 4s 
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' The Suns greateſt and preſent Declination being given 3 t9 find bis Place 
'or Longitude, © i OO | Fe 


| | The Suns Declination is x9 deg, 4 North, increafing 3 the greateſt De-- 
clination ( as before )” 23 deg, I 5 1 demand the Suns true place > 


Fig. 34 
Draw B C and deſcribe the'Semi- circle B D C, raiſe the Perpendicular 

' A-D, and draw'the Line AE, as in the former Problem, place the Suns 

| [Declmation 19 deg. + from Band Cto Hand K ;/ draw theLine HK, 
GONE: "uHOGRED hs... Poco Pe teens — 
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erent heh Diſtance AF is a Sine 56 degs 
ſtance from Aries fo that the Suns FORCE is 26 deg 
ind three gurien of T, GUTHGs. the 


Problem I. | 


The Suns Place and greateſt Declination bing ifoen + t0 find bis Righs 
_ | 
% Example... 


$ The Suns place is26 4.of Tawrus, the giatel Dealings as before z 
I Jenznd pus Rags ſeen on;?. 
| Fig. 34 


Deſi the Semi-cirdls ——_ ADand AE as- before, lack the Sine, 

z, the Suns Diſtance from Aries, from A'to F;. through the point Þ 

I Lola the Parallel'H K; then is F G the Sine of: the Right-Aſcenſion, GH 
being Radius, which you may meaſure after this manner ; Place the Dj- 
ftance H G from A to o, upon © as. a. Center, with the Diſtance F G, 
deſcribe.the occult Arch at M, a Ruler laid from A until it touch the 
Arch, will cut the Semicircle B D C in the point N, the Arch Ca is the: 
meaſure of F G, 54* ;, the Right- Aſcenſion. | | 


Problem IV. 


The Suns Declination given (ihe FENLE'N Dedlinatian hob A 40: 
find the Bight» Aſcenſion. 
Example, 


The Suns Dedlinationls 1 1927 7 North increaſing I-demand the Right- 
Fs on Fe: | os ot | | 


fit 


3 oY 4. | N31 : Pg34 


Deſcribe the PTS = DC, and draw the Line A'D»-and'A E as: 
before, place the Declination 19? = £ fromB and Cto H and K,. draw-" 
HK; FGbeing FOey'Y as in the thixd Orvens - Lives che Right» 
For aaa RG Sad - FC 
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" he Table of hp Place by 
bis Amplitude ? * 


Example 5 bp | 


i;Tnithe Latitude 51: m North; the Sene}-Dieliation being 35* North ; 
I demand the Suns _— EK eu 


. * 4 
a £ . 


6 oe | Fig. 35 

Draw B A-C, and:the Semircirele B ZC, the Perpendicular A Z,place 
the Latitude or heigth of the Pole 519 2 from CtoP, 'and draw AP; 
off the Complement of the Latitude 382 from Bta Q, and draw A 
the EquinoGtial 3 place the Chord of the Declination 175 3 from Q.toD, 
and the Sine'thereof from A'toG,<arid draw the varalie!* of Dec ation 
AFz A oa meaſured © on Ng Line of er is 29"% ; (he Wea Des 
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Problem VL. 


The Latitds of the ? lace and the Sun Dedlinatio bein 
the Aſcenſional Difſerence, 4 given, ; to find 


| Example. ks” pes 5 


In the Latitude 51 I « North, the e San7 Dedinaing 17 17? 3 No ths Ide- 
ang: as Difſedheed-), | #8 ; bv $ 3 
| Fig. 35 
Deſcribe the Semi-circle B Z c, - pada the LineAZ, AP, A 


and DE, aviries® Problem's-F Gf the Sac of the AN} - 


ence tO the Radius d G, which is thus meaſured; place D G from A to o, 
uppnOz as a Center, with the Diſtance F G ; deſcribe the Arch ar E, 


Ruler laid from A until it touch the Arch, ves the pe 
3 ;6themcaſute of che Aſtral D Difference $5 as 9088 


£ 4 {f+:+ nf #: q it: 


-Whdehe: Sipeepakir Difeilnes is, ang) Y Ile aff, may be beim 


' Problem 53 6, and 7. Chap. Te 
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| "The Lnitde of th the Place and "a Sung Declination being gjven, to 206 
A when the Su Jhall be due Eaft or Weſt. 


y—_ 


Example. : 
. -Inthe Caius Ti deg. * North, the Suns Deeliedtion 17” 3 } North S | 
| demand at what time he ſhall be due Eaft or Weſt ? | 


ot 


| Deſcribe the Semi-circle BZ C,and 2c the Line AZ,AP, AQ, and 
' DO, as before3 E © is the Sine of the time from 6, that the Sun is Eft 
or Weſt to the Radius 'D O 3 to meaſure which place D O from A to a, 
andupon the Center a, with the Diſtance, E O deſcribe the Arch at Ly z2 
Ruler from A until it touch the Arch gives the point L,and BL 14 is | 
' the meaſure of E O, which-reduced to time ( YVide Probl. 7. Chap. _ 
makes 59 minutes : which ſhews that the Sun is due Eft at 59 min. paſt 
fix in the Moruiog,:and: due 7/eft at one minute paſt WG. or. 59 min, 
before fix at Night. 


Fig. 36 


: - Pzoblem vi, 


I _ Latitude ” the Plact and the' Suns Declination being g given ; 'to find 
| the ltitvde of the Si i due Eaſt or WeFF. 


$21 el : . 2k D., Example , 
bb the Latitude gx tha: 4 North, the Suns Declination 17 tg. 
North 3 L Ten the Sans Alditude yy due * Loft or Weſt? Pt TVS 


Fig: 36 


P 


"4 


Deſeribe Yo Sembetecls BZ c, and draw the Line A Z,A P, QA 
and D O,asÞbeforez. A E bein; meaſured on the Line of Sines is 2 3* fere, 
the Swns "_ Foung due” Eaſt or Weſt. 


DO. 


"The Lattinds of the Place and the Suns Dedlination given,  findthe WM 
Suns Altitude at fi, IO "OE EO | 4 4h} ; | | =» 
| | J 4 Example. 


- = Tn the Latitude 51 deg, + North, the Swus Declination being 17.3, 
_ -* North; T demand his Altitende at ix? © I 
NEL nn | Fig. 36 


and through the Point O draw the Line L 0b, parallel ctoBC3.BLor 
 Cb meaſured on the Chords, or Al on the Sines, gives 13" 3, the Alti- 


tude of the Sunat xe. | 
Mo - Problem X. : os 


© The Latitude of the Place and the Suns Declination given, #0 find the 
_ Sans Azimuth at ſix. | 6 EOS ns 
F; Example. 


In the Latitude of 51 deg. 2. North, the Suns Deelination 17 deg, 3 
North I demand the Suns Azimmtb at fix ? } ETA 


/ 


p Figs. 36 


Deſcribe the Sent canes BZC, anddraw the Lines AZ, AP, AQ 
and D Oas before 3 draw, Lo b, as in the 9th Problem: I © is the Sine 
of the Suns Azimuth to the Radig IL, which is thus meaſured 3 place 
I L from Ato e, with the Diſtance I o upon the Center. e deſcribe the 
occult Archat d a Ruler laid to touch the Arch, gives the pointb, and 
Gb meaſured is 11 deg. 5, the Azimuth from Eaft to Weſt; So that 
the Sun is E. by N. at 6 in the Morning, and W. by N, at 6 at Night, 


 Pzoblem X1, = - 
The Lovitnde of the Place, the Suns Declination and Altitude given, t 


ki , - 
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203 


- 
Ge aener or, Reb 0 wma ng oo 6 as kh 
a9 otter ance - 


In -* Forenoon, in het 4 GI d > North; the Suns Declination i is 
120% -N'. and his Altitude. 43 oe I end his Azimuth? . 


Fig. 37. 


Deſcribe che. Semi: Urele' BZ & aid draw the Links AZ, A P, A 
avd D F, the parallel of Declination, as in the former Problems 3, place the 
Miitade 47 dep; from Band © rod and « 4nd draw the Parallel de, 
which miterſelhs the Paralle) DFinthepomt G3 1G is the Sine of the 
| /Sui# Heimujh from the Eaſt towards the'Sonth, I d being the Radius; 

- which to meaſure, place I d from & to C,and! thereon with the Diſtance 
I G deſcribe the Arch at f, a Ruler laid fools A to touch the Arch gives 
the point h, B b24 EE is. the meaſure of FG; Eall WOly o that 
_ the Suns Azimmh's E. 65 degs 4 LN 


- Problem Xil, 


TT, Caen oli th Place, the Sadr Deelinain, and Altitude tein & 
ven, to LW the bour from Noott. _ 
| Example. 


Sq 


In the + EhepdGols, in | the Latitude 51 deg. * North, the Suns Dedlina- 
nſt2*fs.; 7 the Altitude 43 dege | dewand the Hour? | 


Pig. 37 


- Deſcribe th Semiccircle B ZC, wy; draw: the Lines A Z, AP, AQ. 
DE: andde, as inthe rr Problons z FG is the Sine of the hour from 
fix, which to meaſure, place D F from A tot, and'thereon wit the Di- 
fance F 6G, fweepthe Archrat Rs a Ruler laid to touch the Arch | gives 


the point o, and C'o is the meaſure of F'G, 45 4s which arnchs into. 
time,givesthree Hours, the time Atternc Io0N. * 


Nm + Ee 
..., . The Uſe-of Gunters Scale, NF 
"x "Shall not. ſay any thing of the Deſcription of this Scale, nor of the = 


- * R{Projecionof the Lines thereon, being the. Logaritbms of Numbers, 
Sines, Tangents, &c, placed upon a Scale.: This is ſufficiently explained 


« 


by Mr- Gunter, Mr. Wingate and others. | 
|, + To'find a whole Number on the Line of Numbers.” 


Among the figured Diviſions look for the firſt figure of your Number, 

then for the ſecond figure, count ſo many tenths from the long divilions | 
= on towards theend of the Rule,as the Unites in the ſecond figure amount 
.. _ tos then for the. third figure count from the laſt tenth. ſo many.Con- 
| teſms as the figure hath Unites 3 and ſo. likewiſe for the fourth figure 
count from thelaſt Conteſm ſo many millions {or thouſands) as the'fame 
fourth figure contains Unites 3 this done, that ſhall be the pomt where 

the number propounded is repreſented on the Line of Numbers. . | 


The Nmmber given being 12, to find the Point 'ou the Line of Numbers 
B tbat doth repreſent the ſame. . EINE + Pt : 


FR >, ; ' - p 
- Therefore according to the Rule, 2 being the firſt figure of this num- 
.. / ber, T take the diviſion at the figdre 1, ( in the middle of the Line) for 
$ the firſt figure3 then the ſecond figure being 2, Icount two tenths from 
| © - that 1, and that is the Point oiencng 12, where commonly there is a 
frmall braſs Center, becauſe it*s often in uſe... 


by 


Suppoſe the point repreſenting 144 were required to be fonnd upon the 
the Line of Numbers. I w— | 


: For the firſt figure in. the Number being 1, Þ take (as before) the mid- 
die x then'for the ſecond $izure, which is 4, I count 4 tenths bor 
, : | LW 7 IO INES, 


\ 
; ». 


'* wards, and from that tenth, I count 4-Centeſms, or hundred parts fur- 
ther, and that is the point repreſenting 144. Wag | 
To find'\the! point "repreſenting '1728, firſt (as before) for a thou- 
and, I takethe' firſt in the middle of the Line 3 ſecondly for the ſecond 
'- figure being 7, I reckon ſeven tenths onwards, and.that is 7003 thirdly, 
' "for the third figure, being: 2, I:reckon 2 Centeſms from the 7 tenths, 
- which repreſenteth'20-3 and then laſfly, for 8 you may' reaſonably eſti- 
, "rmate'$ millions, or thouſand parts from the laſt Centeſm, and that point 
hſt found, will be-the point repreſenting the number 1728, | - © 


.. To. find a Fraftion , or broken Number, on the 


The FraQtions that are tobe found on the Line of Numbers, ought 

 alwayes to be Decimal Fractions, 3, 42 ++ ( Or 1, 01,001 ) either 

inches, feet, yards, pearches or the like 3 alſo: in weight or time, or any 

other denomination, all other Fractions, mult be reduced into-Decimals 3 

and being thus conſidered, they are exprefied as whole Numbers upon 

the Line. - PE rhe BEE | 
7 Note, . 


If you call 1 at the beginning of the Line, one tenth of any Integer, | 
then 2ffollowing muſt be two tenths 3 3, three teaths, &-c. 4nd the x in 
the middle, one Integer 3 2, two Integers, &c. and 10 at the end muſt 
or on Be nc Re 
/\Butif 1 at the beginning be one Integer, then x in the middle muſt - 
.. be 19 Integers, and ten at the further end 100 Intcgtrs 3 and all the jn- 
_ termediate hyares,"20, 30, 40, 50, 60, 70, 0, 90, fo wany [aterers ; 
and every longeſt diviſion between, as'2r, 22, 23, 24,25, 26, &c. ſingle 
[gore] and the ſhorteſt of thoſe diviſions; tenihs.of thoic Tntegers 3 . 
and ſo in proportion infinitely, as -, 1, 10» 'I, 10, 100, 10, 100, 1000. 
100, 1000, 10900, &'c. OG nas Rros's Ao 


bf | 4 92 bY : $ » #; + e $ 


» 
: 


BY 


_ "Two Numbers being given, to find a third Geometrical proportion > and to \' 
 "a'third a fourth, and to a fourth a fifth, ec © FO IDWERt 


P ms 


| Example. 


1 —» 


f ren be 2-21 which. it. is requized to 

; find a third. proportional, &'cs Therefore. fox the performance hereof by 

' the Linc of Numbers, extend the Compaſles from one of -the Numbers 
given to the other3” this done,, if you- apply the ſame excent either ups 

wards or downwazds from cithex of the Numbers, propounded, the 

movable point ok the Compailes will fall upbn the third proportional xe- 

quired 3 and fo the ſame extent being, applyed the ſame way, from the 

third, the movable point of the Compaſſes will fall upon the 4** propor. 

tional, and from the 4".to a 5**, &'c. and ſo to more, as-you pleaſe ; for 


., | jp A ' Y =: g | - | 
. Let the. ewo.Nambers given be 2and 4, noe. 


. 


if you excend the- Compaſſes from 2 to 4,'and turn the Compaſſes up. 
wards, with one point reſting on 4, the movable point will fall on $, the 
third proportional, and from $ to I6, from 16 to 32,from 32 to 64, and 


1 - Ao forward. fn EEK ER Gs 
hs  Pzoblem 14, 


. Ons n9mber bring given to be multiphied. by another number, to find the 


To teſolve this Queſtion Arithmetically whether by natural or artifi- 
cial numbers, the proportion is 3 As t is to the Multiplicand, fo is the 
Muitiplicator to the Produc. © © - 

: TO PPS [0-43-0203 4 06710: $154: "4 

_ rh % 10-450; Ft 9,97 23H . Example. , "SB £0 - 

- ©. Let the Myltiplicand' $be' multiplied by 5 the Muftiplicatorz extend 
the Compaſſes on the Line of Numbers, from 1 tothe Multiplicand the 
ſane excent being, applycd the ſame. way from the Multiplicator, will 

cavſe_ the movable-point to-fall on the Produd .: for if .you extend the 
Compalles from. 1 to 8, the-lame extent the fare way will xeach from 5 
to:40 : and SIE Uh would. now multi Iy any number by. $, 25 the Cour 

Paſſes, now liapd, it. is; but, placing one, foot in any number. given, and 

- the movable foint willfall 5 the Pd4e z as if you place one foot in 9, 
the other will fall in 72, and fo from 8, itwill fall in 64, and from'7 to 
564 and from. 6 to 48, ſo that the Table of Multiplication may by this 

- ' beealily made the extent+0f the Compaſſes may be raken from 10 at 

_ the further end of the Line, which you may call 1. j 
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Oue number being givin 10 be. divided by anather number, to find the 


orent. - | | | 
Fe the refalaton of this Problem, the Proportion is thus3 As the Di- 
_ viſor ist0.1, ſo is the Diyidend to the Quotient. be 


| ; Example. 


= Let 40 be the Dividend, and let the Diviſor be $3 therefore extend the 
Compaſſes on the Line of Numbers from the Diviſor to x 3 this done, 
the (ame extent the ſame way, ſhall reach from the Dividend to the Quo- 
Eb | Another Example. 
_ Let750 bea Number given, to be divided by 25 ; therefore extend 
the Compaſſes downwards from 25 to 1, then applying that extent the | 
ſame.way from 750, the movable point will fall upon 30, which is the 
Quotient required. | WEL | | 
Now to know of bow many Figures any Quotient ought to conſiſt. 
It will be neceſſary to obſerve how many times the Diviſor may be 
written under the Dividend, according to the Rules of Diviſion, for of 
fo many Figures ſhall the Quotient be compoſed. Mi 
: For Example. 12231 being -given to be divided by 27, which ſaid 
- number may be written according to the Rules of Diviſion three times | 
* under the Dividend 3 therefore the Quotient ſhall conſiſt of three figures, 
and 'ſoof any other. | | | l 


 Þzoblemiv. 


E | 
To three Nambers given, to find a fourth in a dire@ proportion, as iu the 
Rule of Three Dired, TN” 
- "To refolve this Problem, the proportion i5 thus 3 As.the firſt Number 
given is tq the ſecond, fois he third nynier to. the fourth, _ 
"Toperform this'on the Line of Numbers, you mpti extend the Come. 
alles from the firſt number or term giyen, unto the ſecond, which done, 
hat extent being applied the fame way from the' third texm, will cauſe 
the movable pointto fall on the fourth term required, © © © 
ran OA GE TERS | Example. 
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If the Icons of a Cirde, whoſe Ice 1 is 7 inches, be 22 
inches 3. what circumference will a Circle have, whoſe ' diameter js -14 
inches ? _ 

Therefore extend the Compaſs i in the Line of Numbers from 7 in 
.the firſt part thereof, unto 14 inthe ſecond 3/ this done, the ſame extene 


| being applycd the ſame way from 22, will make the movable point to 
fall vog 44 inches, the circumfererice required. 


Example "Fd 


{arable Akvience ofa: Circle TM 22 "Thats! and the Didineter 
thereof 7 Inches, how much ſhall the Diameter of a Circle be whoſe Cir 
cunference is 44 Inches? © , 

"Extend the Compaſſes downwards Goa 22 in the ſecond part of the 
' Line, to-7in the firſt 3 which done, that extent being applied the lame 

way from 44> will reach to > t4.the Diameter ſought. BY 


- 


x | Pinblem v. 


-: Three unmbers given, to So a fund TR. ied Proportion ; (on or int 
the backer Kale of Three. D FTIR 4 


fi A 


'T 's PENS this Problem, the proportion is : Fo K third number 15 to 
the ſecond, ſo] is the firſt to the fourth, 


* Example. 


,Tf 60 men make a. Trench in 45. kours,, In, what time will 49 men 
make ſach another? ©) © 


'To perform this by the Line of Numbers, extend the Cont aſſes Gm 
the firſt of the Numbers given 19 the ſecond, having both, the ſame deno- 


1 mination this” done , ” Ib this Extent, be app! ed backward from: the 
the thitd 3 y aber, the. hov4ble point will fall plied fourthnumber 


Fequired; 'fothaf if you, tent th the Compalles from. 60. t0.49..( thoſe 
 ketans being of the ſame denomination ) viz, of men 3 this: done, the 
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Problem Vt. 


' To three numbers given, to find a fourth in a duplicate proportion. 


-- 


The -Uſe of. this Problem appears: chiefly in - proportions* of Lines to 
— Supexficies, or of Superficies to Lines; Now if-the denomination of the 
|  firſtamgl ſecond terms be of Lines, then extend the Compaſſes from the 
* firſt term to the ſecond, ( of the ſame denomination ) this done, that 
extent being applied twice, the ſame way from the. third term, the mo- 
vable point will ſtay upon the fourth term required. 
Ls 45.54 1: if , Th, I, ON 


| 5 93.1 CILTEL 5 Example 1, OR 
& 07 þ AL anoGamtf 1 354905 00 22H gonv1S + - 4.43 | 

_ - If the Content of a.Circle, whoſe: Diameter is x4 Inches,be'154 Inches, 

wat will the Content of a Circle: be'whoſe Diameter is 28 Inches ? 


Here 14 and 2$ having the (ame 'denomination, viz. of Lines, I extend-- 
the Compaſles from 14t0'28 3 'then applying; that extent the ſame way 
from x54'twice, the movable point will fall on! 6x5,.the-fourth propor+ 
tional ſought;;.that is, firſt-fxom 154 to-:308; and from 308 to.616:/ 


But if the two firſt terms have the-:denomination of-Area's, or Con= 
tents, and the Queſitum be a Line, then extend the Compaſlcs upon the 
Line'of Numbers, unto half the'diftance:thetween the! 'tirft; caxid ſecond 
term of the ſame denomination" (othedauneicxtent will ttach fromthe 
third ternvgiven, to;the fourth required- 8 0990 144 5-29) 200 dbivilh 

if 1 > SHRINE T3326 od 607 þ coront fed? 


Example 2. 
14 a 14 yes 66 8 


If the Diameter of a'Circle, whoſe Area is 154 Inches, be 14 Inches, 
whatdiametce wills Circle-have'whoſe Are 8 g76 inches? « ji ot! / 
#  Shaxnant” 51 ﬆ bil ddotw-oign 5913 6 Uad) andonk (onim 
\ © Divide the diſtance betwixt 154 and 616 into two equal parts, then 
ſet one foot in-143therother ſhall reach to28; the Diamezer:xequired: - 
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The Uſe of Guntets 5 rae. 


Problem V I, 


Three ns Vp grven, t0 find a fourth in 4 triplicate proportion; | - 


The uſe of this Problem 'codff deth in the proportion of Lines, and 
Solids, &. colttra, | 
* It cherefore'the firſt and ſecond terms havethe denomination of Lines 
(as the diameters of Sphercs,or the ſides of {olid Bodies)extend the Corr- 
- paſſes upon the Line-of Numbers, from the firſt term tothe ſecond z this 
| dove, and that extent applyed three times the ſame; way from the other 
tojr, will cauſe the mibvable point to fall DOR ol oweylt term . 


Goats co 


bs - - 7 an Iron Bullet, whoſe diameter is is 4 Inches, weigheth 5 pounds, 

= . What is the weight of another Iron Bullet whoſe diameter is $:Inches ? 
Therefore extend the Compaſles on the Line of Numbers from 4 to 8; 
and that extentrapplyed the ſame way three times from 9, the movable 
point will-firſt fall upon 18, then- from 18 to 36 ;and lafily from 36 to 
72, the weight required. 

| "Butif two given terms be weight or contents of Solids, and the "1 
meter or {ide of'a Square or Line ts ſought, then divide the ſpace between 
thetwo nec terms vf-the {ame denomination into three parts, and phat 
dittance ſhall reach from the third to the fourth proportional; | 


Example 2» 


If an tron Bullet that weigheth | 9 pound he 4 inobes diameter, what 
Jaartgred thall the ſhot of Iron be, whoſe weight is.72 2:11. 

Divide the ſpace between 9 atd 92:im parts, andehatthind part ſhall 
om oe 4 to 8, the diameter. rouihed. 


Example 2 


| Alvifa Cube. whoſe Side 3 is 5 Lickes contain 216 þ pe how 
bens  Inchesf ſhall 0 Cube contain whoſe ſide is 12 Inches i ? 


To paonmthi Propoſition extend the Compaiſes -upon the Line of 
| WEE | Kg .. Niaghers 
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Numbers from 6: to:12 3: that extent meaſured upon. the Line of Num- 
bers three times, ſhall atlaſi fall on I728. . os 
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 Pzoblem V111. 
To find the ſquare Root of any number under 1 000G0d, . 


| Jo > "$4.4 * ; FF a VP" is x. EO 4 4” AR? 
*Thefquare Root of any number;is alwayes the mean proportional be. 


twixt I, andthe number propounded 3 but yet with this general cauti- 
on, viz, if the figures of the number be even, thatis 2, 4; 6,8, x0, gc. 
then you mult look for the unite, or ofic, at the beginning of the/Line of 
humbers, and the nuthber giver in The ſecond part, 'and the Root in 
che firft'part 7 6r rather'reckon 10. at the end'to_be the unite; and then 
both Root and Square will fall backwards towards the middle, in the ſe. 
cond part of the Line 3 but if they be odd, then the middle one will be 
beſt to be counted the unite, and both Root and Square will be found 


from ' thence forward towards TO >»{0 that according to this Rule, the 


Square ot 9 will be found, to be three 3..the Square of 64, will be 8, the 
Square of 144 Will be 12 3 the Square of 4440 be 383. the Square of 
57600 to be 2403 the Square of 972196, will be found tobe 986. And 


to know how many figures any Root ought toconliſt of, put a prick over 


the firſt figure, the ; think .the fifth;and the ſeventh, &e. beginning from 

the right hand, and as many pricks as arenoted, fo many figures there 

BIEin BEBO .. - 2.253 36d df an bh ies omen 
-.. Pzoblem 1X, 


To find the C ubzque Root of a Number under 192000000; ww 


' The Cubique Root isalwayes the firſt of two mean proportionals, be- 
tween x and the number given, and therefore will be found by dividing 
the ſpace between them into. three equal parts; And to tind how. many 
figures will be in this Root, you muſt prick over the, firſt figure, the 


'- fourth, ſeventh, tenth, beginning at.the right hand 3 and ſo many pricks 
aS You find, ſo many figures oult be ig,the Root, which Root may be 


eafily found, with theſe cautions, 


1. If the laſt prick fall on the laſt figure towards the left hand, then 


\ the Unite 15 beſt placed at 1 in the middle! of the Line, ard then the 


Ee 3 Cube 
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28 
Cubs and; Root -will bock fall forward toward '10 at the on of the 
INC» «27% , % b; FY. 

_ 2. If the laſtprick fall on the laſt figure but one towards the left hand, 
you may place the-unite at x in the beginning of the Line, then will the 
Cube and Root both fall in the ſecond part « of the Line between 1 in the 
middle, and ten at the end of the Line. ; 
If the laſt phe fall on the laſt figure but two, then alwayes place the 


unite at x at the end of the Line, and then the Cu tbe and Root will both 
fall backward, and be found | in the ſecond part of the, Line of Numbers. 


"Theſe Notesbeing obſerved, the Cube Root of 1728, will be found 
- tobe 125: andthe Cube Root- of. 17576. W will be 263- and the Cube 
Root of 438976, wile foutd 763, and the Cube Root of $12060r, 
wilt be 20x ; z. the Cube. Root of T 399625, will be 225 3 , and _ 
of St $9224025" wills found to be Sor.” 
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"M Sine w to She Fo "30, So'is gi EN mT toa « fourth Sine 
requi | 
Fs "Problems is wrought on the Line of Sines, as the fourth Problith i 1s 
on the Line-of Numbers. -Take the, extent 4rom the Sine 22 45” on 
the Line of Sines, to the Sine of 47301; the ſame extent ſhall reach the 
ſame way, or the Rncof 2 EN I x5. to the Sine * 50, the ourth Sine 
Sur” HE 


How to hi a phopirtiet In j49 Mews $ C thre Tongs being 
given,t mah a founh aharre of "AVE 6: 


Pk  Beonple 2 Te” | eſt NATE EPA o35L20T 4 
_- "4 As Tavgeiit 42" 40), toT arige nt-15? 20h, $0 ols/Tungant 39% o8/ to 
; 47 "the fourth Tangent requietheee 's | | 
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Problem on theiLine of Sines, Md | | | | 
\ Extend the Compaſſes'on the'Lineof Tangents, from the Tangent 4.2 
40! to'the Tangent 15* 207; the ſame extent ſhall reach the ſame way, 


from the Tangent 39? o9/ to the Tangent 13* 367 required. 


As T angent 14* 58/, to Tangent39® 1573 So is Tangent 47* 18) to8 
fourth Tangent required. = F* 


On the Line of Tangents, the Tangents above 45® encreaſe from 45® 
to46", 47* to 50*, 60% &c. backwards towards the beginning of the 
Line : therefore in' working this proportion, the ſame extent that reaches 
- from-x4*, _ to 39 15/, ſhall reach the contrary way from 47* 18/ to 
73* 11%.the fourth Tangent required. LE 


- v3 
I; 


ner) nas Example 3. 


As Tangent 21* 30/, to Tangent 3712073 Sois Tangent 42* 40, to 
fturth Tangent required 5 © Ne E247 

' Theentent from the Tangent 21 deg. 30 min. to the Tangent 37 deg. 
20 min..if applyed the ſame way, from Tangent 42 deg» 4o min, will fall 
beyond 45 deg-at the end of the Line 3 therefore to remedy this incon- 
veniency, having the diſtance between Tangent 21* 307 and Tangenc 
37 deg- 20 min. place one point of your Compaſſes in the Tangent 452, 
and let the other point fall backwards towards the beginning of the Line, 
and it will reton;the Tangent 27 deg. 20 min, This point let remain 
fixed, and cloſe the other point which ſtands in 45 deg- to the Tangent 
42 deg 40 min. then keeping this diſtance, place one poiut in Tangent 


45 degs the other. will fall upon the Tangent 60 deg. 45 min. required. 


Eo fs 


;.._- __ _ Pzoblem XII 
1.2. -' How to work @ proportion in Sines and Tangents together: / 
AS L 
"” Example. 
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This Problem is wrought on the Line of Tangents, as the former 
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; Example 1, 4 | oz yew, v w 
1. | Fi w_ 


As Sine 22. deg..30 min. to Sine 37 deg. 10.min. $045 Tangemt 19 dep, 
40 mins [0,4 fourth Tangent required. TEEN ens. 


- 


The extent on the Line of Sines from 22 deg. 30 min, to 37 deg. IO 


* 


, min. ſhall reach on the Tangents from x9 deg-40 min-to 29 deg. 25 min. 


Example 2. £555k, 
\ 4 _—_ rat 


"_ Tang. Compl. 60 dep. I5 min. to Sine 56 deg. 45 mine Soi Radig 


_ 10.4 Tangent required. 


Becauſe there is a Tangent in the firſt-place of the proportion, and 
likewiſe, a Tangent in the fourth, therefore this proportion mult be * 
changed, by putting Radius in the firſt place 3 arid in ſtead of the Tang. 
Comptl. in the firſt place, take Tangent 60 deg. 15 min. ( if itMad been 
a Tangent you muſt have taken the Tang. Compl..) and then the pro- 
portion will remain thus: 2:6 


4 Ar Radius to Sine 56 deg. 45 mine So is Tangent 60 deg: 75 min. t0 the 


The extent from Radius, Sine 90 deg» to the! Sine 55 deg. 45 min. on 
the Sines, ſhall reach from Tangent'6o'deg. 15 min. to Tangent 55 deg. 
40 min.required.- - * OPT MO ee) TOO 109720 ove. 0” 

As Radius to Tangent Compl. © 60 def. 15 min. So is Tangent 5 5 degs 
40 min. to a Sine required. © Sars,. putt horahinods 


x 


This proportion muſt be changed; becauſe there is Radius or Vine 90 


deg. in the firſt place, and a Sine required. In-fiead of the Tang. Compl. 


6o deg. 15 min. take the Tangent 6o deg, 15 min. and put Radius in the 


_ third place, and fo the proportionfollows.. - | 


As Tangent 60” 15”, to Tangent 55 deg: 40 min. So is Radius to the 
Sine ſought, Therefore the extent from the Tangent 60 deg. x5 min. to 
Tang. 55 deg-49 min,ſhall reach from Radios on Sine 90 degs to Sine 


P2obl, 


56 deg. 45 min.requircd, : 


e Uſe of Gunters Scale, 
P2oblem X111,- 


How to work, Numbers and Sines together. 


Example. 
Mt -56, to 106 3 So is Fine 29 deg. 30 mine #0 a Sine required. | 
© Extend th® Compaſſes on the Line of Numbers, from 56 to 106, the 
ſame extent (ha}l reach the ſame way on the Line of Sines, from 29 deg. 
30min. to 68 deg. 5p min, required. . | 


'Þzoblem XIV. 
How to work by Numbers and Tangents together. 
Example. 


As 202,10 52:3: Sois T; angent 73? 524, to a Tangent required. 


\The Extent on the Line of Numbers, from 202 to 52, ſhould reach 
the ſame. way on the Line of Tangents from 973 dege 52 min+ tothe 
Tangent required; but the Compaſles ſo extended fall beyond the, end 
of the Line, therefore thisdefe& muſt be remedied, as in the third Exam-- 
ple, Problem 12, by placing the ſaid extent in Tangent'45 deg. and let- 
_ ting the otherpoine fall backwards in the Line 3 which being fixed,cloſe 
the other point to 73 deg. '52 min. and then placing your Compaſſes: 

againiin 45 deg. 'the movable point thallfall on 41 deg. 37 min.the Tan» x 
aerbauirndl. not A ey REY 2 - By 


a * 


" _ 


- The Deſcription and Uſe of the Ant. 
cal” Nuadzant, 


FF HI S Collcumniht is tonnonly alias of Braſs, Box, or Pear-tree, 
being a Quadrant, or fourth part ofa Citcle;3 ;-the Limb thereof 
.. being divided into 90 equal parts or degrees, is numbred with 10, 20, 
39, 40, &c. unto 90 3 andalfo is divided-into'8 equal-parts; which are 
the Points of the Compaſs, and doth repreſent any of them, according as 
the Hature of the Queſtion requireth, 
The two ſides thereof are commonly.divided into 66 (oz ſometimes 
into 100 ) equal parts, and numbred from the Center with 10, 20, 
O,OfE. 
? Likewiſe there? is an Index that anne upon the Center of the "oF 
drant, and.reacheth without the. Limb, alwayes divided with the fame 
equal parts as the fides, and numbred as before. 


And from thoſe equal partson the Sides, aredrawn Parallels chrou 5 


out the whole' ſuperficies of! the Quadrant, acting! one another at rj 
Anglcs. | 
| #4 the Lines of the faves apd.tens: are commonly cock "Mp JiGin&i- 
on ſake 3 which {aid Lines and. Parallels do repreſentthe Sines, and Sine 
Compl. of any Arch ( divided _into-equal parts): 5 which: | þ ſuppoſe is 
the reaſon, why it Hevked a Sinical. Quadrant: ]': | 

- Bat here: note, that fheſe, Parallel that proceed ' "2 Ke AB, (in 
the fig 2ure ITY the Sinica! Ouadrant ). are fordiftin&ion called;Szuicul Pa- 
rallels and theſe Parallels that proceed from the ide C D, are called Co- 
Simical Parallels.” ___ 
| Now theſe diſtinRions being obſerved, we ſhall proceed to the Ule, in 


the {olutions of ſeveral Problems in Navigation, and | 1n working a. Tra- 
verle at Sea, &co____ he loo 
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: Ufe of - the Sinical Ruadrant. 
Problem I; 


Thi Courſe and } Diſtance being given, to find the difference of Latitude, 


and the we abies erin: the Meridvan. - | 
oh Cc __ the Ts Rhomb, diſtant 4 45 Leaguere | 


: - Terre Grit put al Index to the fifth Rhomb; which bcing done, 
3 hi the Diſtance given thereon, which is 45 Leagues and .in the Sini- 


al Pardllele, you Twill find the Index to cut 25 Leagues, which-is the 
I or Difference 
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Comrſe and iff;eene Uo ohei 
| Departure from the Meri dLat> 8 HHS 
| Comſerthe FP iſerence of Latirade 37 > = Leagues. 


32 RS 


as end; in wy Cor ry — it will cut 37 + 
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in * For Index; is 45, 
-it do meet the Co- Sinica, 


"wb the wo Rhomb, Dep 37: Leaguer. | 


FL $7" 

Set <theIndex tothe Courſe found inthe Limb, and in the Co-Sinical 
Parallels find the Departure 37.2, (being numbredin:the Margent.) and 
where it doth meet with the: Index, it ſheweth the Diſtance run to be 
45 Leagues 3 and where the Index. meeteth.with the Sinical Parallels, 


_ there you will find Cd Hr of Latitade to be Vir ct 


© Pzoblem ww. 


The Diſtance and difference of: Latitude leing given, to find h the Courſe. 


and eat 
my .-, Diſtgreee 452 difference of- Latitude 25 Leagues. 


Zink, Bind: the Diſtance Tun-:upon. the lndex: and then ove the In- 
dex anti] it-doth-interſe&the difference of Latitude 1 in the Sinical Paral- 
tets;, and at tis poſition of the Index. look in the Limb, and:there you 
willfind the Courſe to be the fifth. Rhvnb,which was required; and where 

the Sinical-Parallel:of 25 6 uy as Co-Finical Parallel he 
SECT] | L9.5S tnc 
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! ed e of the rs Abe will- » the AN from the 2/4, 
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"Pat oblem V, 


| "1p Diftaice r run, and Departure from the Meridian being given, to find 
the ach and difference of Latitzde. 


Diſtance 45 Leagues, Departure 37 + Leagues. 


%. 


Pier, F ad the Diſlance tun on the Index, put that to the Departure 
| in the Co-Sinical Parallels, and that point ſhall cut in the. Sizical Paral- 
lels the diff. rence of Latitude 25 Leagues, and the edge of the Index ſhall 
ſhew in the Limb the Courſe, which is the PO RO ORich WAS Ie-_ 
quired. | 


Geklem- VI. 


The difference of Latitude and Departure from the "Merigian beigg ghven, 


$0 oe the Courſe and Diſtante. © 
Dif. Lat. 25 Leagier, Departure 375 : Leagiuer, 


- > Fir, Find the difference of Latitude in the Margent of Sixical Pa- 
rallels,and alſo the Departure in the Margent of the Co-Sinical Parallels, 
and note where thoſe Pprallels n meek each, other, in that point put the In- 

dex ; then on the edpe & the Index ſhall be cut 45 Leag. the Diſtance, 

and on the Limb the edge oftheTndex willthew the bifth Rhomb, which 


was required, 
© Problem VI 
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 Toknow hiw many y Leagues y you hy [ei oe any paint of the Compaſs, 
to raiſe or depreſs a | degroe of Latitude. by uhe Sinicat aniut be 


To perform this, you muſt Jay the Ide 


. Pals, and ſee where the Siujeal Paralicl 


gree in the EquinoGial ) doth hbehry Sl the TH © Inc ex, there will 


be ſhewn the quantity of |Leagues you muſt il to ral c or depreſs the 
” 2 upon any 4; dedartaene... A 444 
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; "AT 388 311.10 wars. -5 
If you lay the Index on the third Rhomb, the Sinical Parallel-of 20 
will ſhew 2 4 Leagues, which you muſt fail on-that point to raiſe or de- 
_ preſs one degree of Latitude 3 and that point on the Index will ſhew in 
_ the Sinical Parall:ls the departure from the Meridian to be 13 Leagues *, 


| Shewing the Uſe of the Sinical 2u adrant in wor hing a Traverſe at Sea, 


The Sinical Quadrant is a plain.and ready Inſtrument for this purpoſe, 

and is commonly imployed for the working of ſhort Traverſes at Sea ; 

Ple give one Example of 24 hours 'run, in the manner as *tis uſually plz- 

ced on the Log-Board,and how it may be taken off and wrought by this 

Inſtrument. | bn | 
Example. 

Admit a Ship -at Sea, and bound. to the Northward, ficers away her 
Courſe North Eaſt, but then meeting with. a contrary and ſhuffling 
Wind,ſhe makes ſeveral Courſes, as is here-under expreſſed in this Table, 
aſter the form of the Log-Board. p 
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The 'Uſ9of the Sinical Quadzant, 221 


In this Table there are fix Columns > The firſt diſtinguiſhed with H, 


ſhews the time, or hours, at which theſe Courſes and Diſinces are thus 
ſet down upon the Log-Board, that. is at, 2 o'th Clock, 4 o*th Clock, 
6 oth Clock, &c. the Log being commonly hove every two hours. 

- The ſecond, third and fourth Columns ſhew the Knots, half Knots,and 
Fathcms that the Ship runs upon anyCourſe in the ſpace of half a minute, 
meaſured by a half-minute Glaſs. 

- The fifth Column contains the Courſe: ſteered by the Compaſs 3 but 
the Lee-way that the Ship makes, is left to the diſcretion of the Calcula- 
tor, to be allowed according to the mould of the Ship, and the Sail 


ſhe bears, and alſo having reſpe& to the Wind and Sea at the ſame 
"Us. 


\ The fixth Colamn ſhews upon what Point of the Compaſs the Wind 
is, and manifeſting whether the Courſe be Large, or upon a Wind. ' 


' Thus mich for the f6rm of the Log-Board, and the manner of ſetting 


down the Courſes and Diſtances thereon : now ſomewhat briefly, how * 


to take off (as they call it ) this account from the Log-Board, thereby 
to compute the Ships true Courſe and Diſtance by the Sinical @zadrant, 
or other Inſtramental or Arithmetical Calculation. 

*Tis uſual for the Maſter, his Mates, and all other that arc deſirous to 
keep a Reckoning of the Ships way, every day at Noon when the Ship is 
at Sea, to take an account of the ſeveral runs upon the Log-Board, for 
the 24 hours laſt paſt, taking notice of the” Wind and other Accidents, 
allowing for every Knot and half Knot, ſo many miles and half miles run 
in one hour,and.four times ſo many in a Watch, or- four hours : And 
becauſe *tis-uſual to heave the Log but twice .in a Watch, or every two 
hours, and the' Courſe and Diſtance ſet down accordingly 3 therefore the 
Knots and half Knots upon the LogeBoard for each Courſe muſt be ad- 
ded together, andthe total doubled gives the number of Miles upon each 
reſpe&ive Courſe + As for Inftanee,'tn this Example in the Table, under 


" the Letters H K, H K, &c. in the firſt Line, you will find 4 Knots N.E. 


which being doubled gives 8 Miles,the Diſtance upon that Courſe : But 
now for the more orderly working the: 24 hours run, it*s convenient to 
frame a Table, after the form of this here annexed. | 
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' 222 _ ' How to wozka Traverſe, 


The Operation of theſe Traverſes by the S inical 
: Quadrant. _ 


' x. The firſt Courſe is North Eaſt 8 miles, the Wind large, therefore 

L | lay the Index upon the fourth Rhomb, or 45 degrees from the Meridian, 

| you ſhall find the Diſtance run 8 miles.upon the Index, to inter{e& at 
5 1, in the Sinical Parall Is, which is the Northivg, and is to be placed 
in the North Column,-2nd to cut 5 + in the Co-Szxical Parallels, which 

1s the Eaſting, to be placed in the Eaſt Column: and the reaſon why the 
difference of Latitude and Departure now found by the Sinical Quadrant 

is ſet under the North and Eaſt Columns, is,becauſe” the Courte is be- 
tween the North and Eaſt. | 


A hs 


#8 Table of the Ngrthing, Southing, Eaſting and Weſt- | | 
| ing of. theſe Courſes found by the 
Sinical Quadrant. _ * 


Come.  '|-Dift, | N. | 'S. | Ez 'W; 
/— - . * | . F . » - 
| mules. | miles, | miles. | mules. | miles, 
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2. The ſecond Courſe is Eaſt by North 19 miles upon a Wind, the 
Courſe ficered is Eaſt North Eaſt, the Ship lying within 5 > points of 
the Wind, and allowing one point for Lee- ward-way, the true Courſe is 
as before Eaſt and by North 3 Therefore place the Index to the ſeventh 

- Poiat, or 78" 5 fromthe Meridian, and by 19 miles, the Diſtance, there 
| Ha —_ will 


»* 


.._ By the Sinical Nuadzant. 223 
will be-cut 3 + miles, in the Sinical Parallels, which is the Northing, 
and 18 5 miles in the Co-Sinical, which is the Eaſting. 

3. The third Courſe is ( allowing, as before, one point for Leeward- 
way )Eaſt 5 a point Southerly, and the diſtance 24 miles; therefore lay 
the Index to 7 + points, or 84 deg. +, and by 24 found on the Index, 
ſhall be cut 2 5 in the Sinical Parallels, which is the Southing,and 
24 fere in the Co-Sinicsl, which is the Eaſting of this Courſe and Di- 
ances h 

And what hath been ſaid of theſe three Courſes, the ſame is to be un- 


derſtood in the reſt in the fore-going Table, giving the ſame allowance 
as before, the Ship being ſtill by a Wind, 


Having thus therefore, according to theſe laſt Inſtances, found the | 


Northing and Southing, Eaſting and Weſting of theſe ſeveral Courſes 
and Diſtances, and placed them in their proper Columns 3. ſum up the 
" miles in thoſe Columns, and orderly ſubſcribe their total as in this 
Example. | of 

The ſum of the North Column is 26 miles; of the South Column 
12 Z; of the Eaſt 66 5, and of the Weſt g miles. | 

Then.compare [the North and South Columns together, and alſo the 
Eaſt and Weſt 5 and deduct the.lefler from the greater, as in the fore-go- 
ing Table 3 the Southing is to be ſubtrated from the Northing, and the 
Weſing from the Eaſting 3 the Remainder Northerly 13 3 miles is the 
difference of Latitndez the Refidue under the Eaſt Column 57 + miles, 
is the Departure to the Eaſtward of the Meridian. 


© And if thedire@& Courſe, and nearcft Diſtarice, from the place where 


the Ship began this Traverſe, to that where ſhe now is {uppoſcd to be, . 


. were required, *tis readily computed by the Sinical Q#adr. And to per- 


form this, find where 13 4 1n the Co-finical Parallels interſect the Sinical 


Parallel of 57-4;and bring the Index to that Point, and by the Index in 
the Limb ſhall be ſhewn the Angle of the Courſe 77 deg. fere, or7 points 
from the Meridjan, viz. E. by N. and the Diſtance run, tound on the In- 
dex, will be 59 + miles. | 


And thus after the form of this firſt Example, you miy find the differ- 
ence of Latitude and Departure from the Meridian of any 24 hours Tira- 


verſe, ard likewiſe reduce it to one Courſe and Diſtance» 
\And what is here in particular applyed to the Sinical ©nadravt, the 


ſame is 50 be underſtood of the other Inſtruments,” it being only a repe-- 


tition of the firft Caſe, by the Courſe and Diſtance given; to find the 


Difference of Latitude and the Departure; which found, is orderly to be. 


placed in a Table, as in the forc-going Example. 


Having 


224 OftheLog/Line thalf min. Glaſs, 


But this erroneous computation. bac dec ſufficiently refuted by Mr. 
Onghtred, Mr: Norwood, and others, : + 
Mr. Ozghtred in his: Circles of Proportion Page. I53z doth there pro- 
pole 66 ; Statute miles to anſwer to one degree upon the Earth,each con- 
taining 5280 feetz {o that according to this computation there is 349 800 
Engl th feet.in one degree. 
And Mr. Norwood in his Seamais Praflice, pag. 43. doth declare, That 
( by a worthy and commendable Experiment of- his ) be found 2 degree of 
the Circumference- of the Earth and $:4z, to contain' 367200 of our Exgliſh 
feet. But he further conſenteth, That becauſe the Ships way is more than 
doth really appear by the Log- Line, and. becauſe. it is more ſafe to bave the 
Reckoning. #0 be. Jomewhbat befure the Ship,. together with the Evenntſs of 
- Number, to allogs but 360009 feet to. bene! degree; and conſequently 6900 - 
Engliſh fec3. 49ribe one | minute or 60:"'partof a: Degree (vulgarly calletd a 
mike which Number being divided by 130, piveth 50 foot between knot and 
hoes on the Log Line ſo that a this: ground, if a Ship ranneth out 
| one 


| Having POR fintwhat of the gh Board, and f the uy Ei 

© thereof, 1 think it not amiſs here to ſay ſomthing of F S 

the bet. and Bal minute - Glaſs. gc 

= 

| 10 

th 

7 n Advertiſement concertiing the Log: R 
Line, and Half-minute Glaſs, i | 

v 

Sci b that the mannercof keeping a Sinhooing of the Ships: way ( 0 : 

our Engliſh Navigators) is commonly by the Log-Line and half-minute 4 

Glaſs, and there ought to be great care had to the Truth of them-; but it b- 

hath been an anticnt Cuſtome to meaſure ſeven fathom between 1 

krot and knot upon the Log-Line 3 'which way of meaſuring hath been : 

grounded upon a meer conjecture, that 5 of our feet make a pace, and a q 

thouſand ſuch paces. make a mile, and-that 60 ſuch miles make a/degree 3 X 

ſo that a degree ſhould -contain- 306000 of our feet, and one mile (or ( 

minute ).5000 feet; and becauſe anhalf-minute of time is the 120** part b--4 

of an hour, the Log-Line ſhould anſwer to that proportion, and be the ; 

120" part of a mile, which by this account is 415 feet, between each : 

knot on the Log: Lines; .:/,; 

| 
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of a degree) in an: bonr, or one League and one Mile-ju a Watch (or. 4 bours.) 
* Likewiſe Monſieur Picart has lately meaſured the'length'o one de- 

 gree in France, and finds it to.contain 365384 Engliſh feet 3 nearly agree= 
' ing with Mr. Norwood, But notwithſtanding theſe Experiments, to- 
gether with the conſent and approbation of- other accompliſhed Mathe- 
. maticians in their Books of Navigation, hath-ſufficienly deteRted this Ete 
* xox yet this Truth hath not had that Entertainment as the Excellency 
thereof hath deſerved, becauſe Cuſtom hath ſo, long prevailed againſt 


« - U 
co 


Reaſon. | 


Mr. Norwood. in his forementioned Book, hath aſſigned ſome reaſons 


' why he ſuppoſeth this Error hath been ſo long received and tolerated 3 I 


ſhall forbear to mention them, referring you to the Book. it (elf. But I 


ſhall afſign one Reaſon more. which I haye obſerved from experience, 
which I hope will in ſome meaſure help to prove the Truth of Mr. Nor- 
woods Experiment, and that the Log-Line (as commenly divided ) may 
be proved to be'too ſhort for true meaſure; for I have obſerved, that if 
a hid lf-minute Glaſs be made of its due length, and according to true time, 
that then their reckonings intolerably out-run the Ship 3 and they con- 
tinually complain, that thoſe Glaſſes are too long 3. But if they have a 
Glaſs that is 5 ſeconds ſhorter than true time, ;they do reaſqnably well 
agree with the Log-Line in: their, Reckonings, becauſe ;one Error doth 
counterpoiſe another;viz. ſhort meaſure and ſhort time,yet notwithftand- 
ing this concurrence and afhnity there is between thisLog-line and ſhort 


half-minute Glaſs, it is apparent that they are both errors, and there- 
fore to be rejected; for I ſuppoſe it would quickly appear,that if the Log-. 


Line were of its due length and meaſure ( 3, e. ) 50-foot between each 
knot, and the halk-minute Glaſs of-its due length, according to truetime,. 
there would doubtleſs. be' a greater harmony and concurrence of truth, 
and Navigation be of more certainty than.it is. © 
' So that now it doth plainly appear, by this above-mentioned Obſer- 
vetion, that the Log-Line, as commonly divided, is too ſhort according 
fo Mr. Norwoods Experiment, becauſe the neceſſity of keeping a' concur- 
rence in the Reckoning, is by a Glaſs that is too ſhort by 5 ſeconds for 
. , the true time of half a minute, or 3o ſeconds. -. 
But here I ſhall give you a Rule to prove whether a half-minute' Glafs 
be of trye length or not, the way is generally approved to be very true; 
and what-I have many times made Experience of, and can atteſt it by 
my own knowledge. The Experiment is mentioned by Mr. Phillips, in 
his Adpancement of Navigation, and is thus to be performed. - 
WF a. Yi ; G g ; An 
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Of the Log-Line#half min. Glaſs, 225 | 


one of theſe knots in balf a minute, ſhe runneth one mile (or the ſixtietb part” 
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4n Fo" af as Ms to oMegire P Elf mice Ou, 
i0r 6n any mal portion of time. LES: 


"Take 4 Bullet 'of any weight whatſoever, and take faſt a piece of 
thread or filk to it, being 39+ Inches in length, . from the Center of the 
Byllet unto the end of the thread, Sabo a nooſe muſt be made co'hang 
it on a ſmall oy which is to be faſtened to any place where the Balkc 
may\wing f 
_ This x06 being thus prepared, hang his nooſe on the Pin, the 
thread being: any Fog By z Inches between the Center of Gravity, and 
the Center of Motion, each of. the wings of this Bullet (being either 
ſwift. or ſlow ) ſhall be, true ſecond' of time 3 {o that 60 of cheſe] ſwings 

will bs the true len! 0 of a minute, and'39 the true length'of half a min. 
Sp by this in gepious Experiment you may know which of all yout half- 
| majnutesis a {HB Glaſs and if yon have no Glafs, you ttiay meaſure any 
ſmall portian of titze.by this Experiment, for half a ſecond of time is diſ-- 
covered-every tirne the Pexduhimdoth pals the Perpenticular,that is ſup= 
poſed to fall from the Pin whereon the 1 Pendulum doth hang. 

 Barif It ſhould be objected, that at Sea, when'the Ship is thrown to 
. and again bythe violence thereof, that then the P3brd5iony of the Pendu- 

lym may by that means be obftruRted, and (> the {wings to be'uncertain. 

A Ree there's proved againſt this, by making thethread'> Inches 
ſhorter, and thre to make a ſmall knot, which knot' youare to hold-be- 
tween your finger and thinmb, and then with the motion'of-your hand 

> Cal the Bl alwaysto-aſcend to an Angle of 60 degtecs” (from the 
Ponuas) and” ſo fhalt cach' ſwing be equivolet'ts thoſe before 3 
tif a Ship be toſſed with the: alli: of -the' Seay. yet a'mit may 


TI 


me ſhift to try this E of Ci. and to meaſure'a true: half-minute of 
'a | 


time without Ic Zu 
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The Deſcription, anv-Uſe, of the:Platn' 


TFT Heſe Charts are drawn upon Vellgm, and paſicd-upon Boards, and 
A, are commonly called Plats i: in the.middle thercofiea oomtyommm 
yhich, there {s an occult Circle deſcribed, which is divided igto.32/parts 
or points. and by every one of tlicſe points (from the Center) arc drawn 
ſeveral Lines quite through the Plat, repreſenting the Rhombs or Points 
of the Compals neceſlary forthe Uſe thereof. _ ; 
Then is the form of che Land portray'd upon it, and ſet off with lively 
Colours and al{pa Scale of Leagues to meaſure the Diſtances of Places. 


_Thireis alſo a Meridian Line E 
diſcovereth the Latitude of any Pla 


m6 Meri 
& interſects the Mexidian«bine, and the 

ot ch upon the Meridian-Line, to the Latitude of the 
Place requizede: fo. 57 OT ae? 1 
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| aneplace from anothers 1 ul 
wand Sant) $;. oi $2 aria oP" "ai | - T g {..* Y; 3 TIE FEY F INE: 
"Ft the Difance FIN be leſs Hm th#ln th of. the Scale, then take 
your Compaſſes, and: fer on Tot ih one bf the plates, and. the other 
foot in the other place,” then, Ke, the” extent | Ro Nie 
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applyed! to your Scale of Logue give e the meaſure of the Diſtance of. 
thc two places. _ G4 

But if the Diſtance between the-tws places br preater than the lengt h 
of the Scalc,then firfi extend your Compaſſes upon the Scale to the whole 
Length thereof,and with that, Extent,ſet one foot in one of the Places re- 
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quired, then'dixe@t the other. f6ot-towards the,other place by (the help of 
a Scale or Ruler in a right-Line 3 and if the Diſtance be great, you mug 
turn'the Diſtance between the Compaſſes over twice, thrice, or oftner, 
until you come to the other place required 3and if it falls qut that the laſk 
extent doth fall over the ſecond Mee, you muſt then, from the laſt lace 
where the Compaſſes ftayed, draw: ih the other point, until it touch in 
the placerequired; and meafiire that updn the Scale of Leagues. As ſup: 
pole your Scale were-100 Leaves, and ifyou turn the Compaſſes two or . 
_ three times over, 'then/is' the Diſtance ſo many. 100 Leagues, and chat 
ſmall Diſtance mote; which being meaſured upon the Scale, it hg the 
ons paar. and ſo copſequent]y the Diſtance NN Tn 


37 Th T fue what Point of the C mpeſr one Place beret ow 
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If front the two 0 Hes propoanted, there be a Rhomb. Line that lie 
directly from place to place, then is there no mort trouble in it, but to 
look” upon the ſmall Compaſs upon the Plat, and fee upon what Rhomb it 
5 that they bear one from another. © 

--But in caſe. a Rhomb-Line doth not lye direaly from. one place to the 
other, then' extend your Compaſſes from the firſt place in the nearcli di- 
ance to the next Rhomb- Line, that you imagine. in your judgement y- 
eth nearc{ta Parallel from place to PR ang upon that'Rhomb- Line run 
your Compaſſes along, <ill he other indi 8 be 6 at aietnepa with 
it): doth reactcthe other p lace, and bineb- Line is the true pointof 
—_ the one homer 
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you are eau t) ar br he ab tk your Miſes Haocbor ſe 3 
wo RS = 10x ol way nc Eo 
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' ther by, Obſervation or otherwiſe,then you are to ſet off your work upon 
' your Plat, fo that” the Place where your Ship is, may appear toyour 
eye for the atisfaQtion of your mind, and for. the information of your 
"wy ſuppoſe that you Sail from the Lizard South-weſt wardsz then 
_ . fromthat very time you begin to keep your Reckoning of youtfeveral 
| Courſes and Diſtances, until you have ſome convenient time to caſt up all 
- your work, to find the difference of Latitude, and your Departure from 
'the Meridian of the Lizard. The diffexence of Latitude we will ſuppoſe 
tobe 3*, and the Departure to be 50 Leagues, which 3* you muſt ſub» 
_ tratfrom the Latitude of the Lizard, which we ſuppoſe to be 50? 00* 
North } ſo that the Latitude that the Ship is now in, is 47* oo#, and 59 
Leaguesto the Eaſtwards. Et | Nh 
Therefore to (et the place of your Ship upon your Plat, you muſt uſe- 
two pair of Plat-Compaſſes, with one. pair take the extent between the 
Latitude of 50? 00Y, and: 475* 0073 and {ey one point of your Compaſles 
in the Lizard, and extend the other point towards the ſecond place, but 
fo that your Compaſſes may ſtand Parallel to a North and South Line, 
which may becafily found with the other pair of Compaſles, by trying 
whether the Leggs be equidiſtant from the next North and' South Line 3- 
this done, kerry he foot of your Compaſſes in that point, and with the 
other pair take the Departure 50 Leagues from the Scale of Leagues,then 
interchange your Compaſkes, placing. thefe laſt pair in the point where 
the other pair ftood, ſet. this .Departure 50 Leagues to the Eaftward 3 
and (> that your Compaſſes may ſtand Parallel to an Eaſt and Welt Line, 
which you may try as is {aid before 3 the ſecond point thus found upon: 
the Plat, is the place of the Ship ( according to your Reckoning ) which 
— was required.  » #. et rue Mis 
Thns much for 
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the Plat or Plain Chart. 
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- _ of this Chart,*** © 


I. To find the Latitude of any Place jn theſe Charts, . 


» 


This Operation upon theſe Charts,is in all reſpeRs like that which has 
already been ddlivered-for the ſame purpoſe, in the Uſe of the lat, or 
ptain'Sea-Chart 3 for if you ſet one point of your Compaſſes in the place 
whole Latitude is required, and open them' in the ſhorteſt Diſtance to 


_ the next Eaſt and weſt Line, obſerving where it interſeRts, the graduated 


Mexidian, and' then. place one point in that interſeQion, turning your 
Compaſſts upwards or downwards, according as the place lies, from the 
Eaſt 3nd Welt Line, and the movable poine ſhall ſhewr upon the id Me» 
IE EE SL SH 4 3. Cortoibet Wwe: HS TR NL OT Jo DC TRY THO OSS, 
ridian the Latitudeof the place required», WIR SE te, 
 Suppoſe'the Latitude of Vſhant were required by this Chart? 
If you take the. neareſt extent to an Eaſt and Weſt Line, and place 
that Diſtance from the interſeEion -on the' graduated Meridian, as is be- 
fore direRed, you will find the Latitude of Vſhant to be 48 deg. 30-min. 
Northerly. JOEY HIT I ae Fe EG 


2+ To find the Longitude of a Place; af conſequently the« difference of | 
£7 Longitude in degrees, between any two places ſcituate f 
3 8 «pon the Chart. © eat 


"Fo findhe Longitude of any place upon the.Chart, ſet one point of 
your Compaſſes. in the ſaid Place, and take the neareſt Diſtance to the 
[next North-or South Line, and obſerve where this Line interſes the 
EquinoRial, and keeping the ſame extent in your Compaſſes, place one 
Fes 3h EY | | 4 7 4 int 
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point ih the interſeQion, and turning the Compaſſes the ame way; that 
the place whoſe Longitude is ſought lies from the North and SouthLine, 
the movable point reſting in the Equinoial, will ſhew the Longitude 


QUed., - Lt 14 8 drdks KS [2-22 "3% 
wy the Longitude of the Barbadoes were required. jo 
"If you place the point of your Compaſſes in the. Ifland of Barhadeer in 
the Chart, and take the ſhorteſt extent to the next North and South-Line, 
plac nj th farhe at the interſcQionjn the EquinoRiial as is direRed; you 
will find the Longitude of the Barhadves to be in theſe Charts 319 deg» 
- 3o min+ from Texeriff3 but the Longitude of places being various, ac- 
cording to the place from whence it. is begun, ſonde reckoning it from. 
_ - . Flores and Corvus, ſome from Texeriff, &c. The chief bufineſs will beto 
- find the difference of Longitude between-any two places, which is thus - 
. When you have found the Longitude of. the two places, ſubtract the 
lefſer from the greater; and the Remainder, if lefs than. 180?, is the Differ= 
ence of Longitude between the two places; but if the Remainder be great- 
ex than-180*, ſubtract it from 360, the laſt Remainder is the Difference of - 
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Longitude required. 


Suppole the two places were the Lizardin the Longitude 10 40t, and 
Thoma'lſland in the Longitude 27% 300, ſultrating 10* 40/ from 27 degs | 


30 min. the Remainder, 16? 50f. is the Diff. Long. 


. Again, Suppoſe the two places werethe Lizard, as before, and Barba- 
wi in the Longitude 317” 30% ſubtraQting 10* 4&/ from 317” 30/, 
there Remains _3962:;50”, which ſubtracted. from 360*, the g—— 
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$3%'x0", is the Difference of Longitude required. = 


3: To kroow bow one Place bears from another. 


; For the performance of this Problems, lay the edge of a Ruler from.one 
place to.andther,and with a pair of Compatſes try.to which ofthe Rhomb+ 
Lines the edge of the Ruler. is the neareſt Parallel, which being found, 

that ſheweth the point of the Compaſſes the two places bear one from 


. Suppoſe the bearing of the Barbadoes from the Lizard wete required : 
Theretoxe lay the.cdge of the Ruler upon both places, 'and you will-fiad 
hat South Welt 3 a point Weſterly is the nates Parallel thereto,; which 
-bearing of the Barbadoes fromthe Lizard; and: the oppolite point 
6 Eaſt > Eaſt, the bearing of the Lizard from the Barbodoeps + 
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France, and Trinity- Bay in New-fonid-Land. 
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_ »T{both places be in one and-the ſame Latitude, take with your Com- 
paſſes the length of a degree of the Meridian at that Latitude (taking half 
the degree above, and half beneath the Latitude )) for ſo oft as'you ſhall 
find hee length between the two places, ſo many times 20 Leagues are 


- there betwixt them but if 'the Diſtance be great, for expedition, you 
' may. take five times the length of that degree, and counting it for 100 


Leagues, proceed as before. a | 

Suppoſe the Diftance were required between the point of Vſhant in 
The Diftance taken as before about the Latitude of 37?, you will find 
it tobe:550 Leagues. DE SON OAnY ED 

But if twoplaces have not the ſame Latitude, the EquinoGial not com- 
ing between them, ſubtraCt the lefler Latitude out of the greater j but if 
the Equinofizal cometh between them, add both Latitudes together, ſo 
have you'the Difference of Latitude between both places. _ 

- 'Now. if both places have the ſame Longitude, ſo many degrees as 
there is in the Difference of Latitude, ſo many times 20 Leeagues is the 
Diſtaiices. © LOC OG pe TEE, 
_.- Butit the places differ both:in Latitude and Longitude, then look how 
many degrees the Difference of Latitude contains, 7 many deprees of the: 
Equeinottial take between your Compaſles; then'lay a loin Rees to both 
places, whoſe diſtance you ſeek, and obſerve where the Ruler croſſes the 
EquinoGigl, or ſom other Eaſt or Weſt Line, or Parallel of Latitude, and 
leading WW foot in the Equizo&fal or other Parallel; move forwards the- - 
other allo Parallel-wile, keeping always that- diſtance, till it, croſs the 
Rbomb of thoſe two places in ſuch ſort, that one foot reſting by the edge 
of the Ruler, the other carried about, may but only touch the EquinoGzal 
or other Parallel cut by the edge of the Ruler 3 then take with your Com- 

paſſes the-Segment,or part of that Rhojb between the croſſing and the E- 
giinoGal or-Parallet, which. meaſure in the Equinot3al; and fee how ma- 
ny degrees are contained-betwixt them, ſo many 'times 20 Leagries is the 

Diſtance of thoſe two places. ; et 2314 

. 'Orif that Segment of the ſaid Rhomb be greater than can well be taken 
with the Compaſſcs; take the length'of 5 degrees of the Equinudtial be- 

- eweer your Compaſles, and Took-how'oft you can find that lengthin the 
| Segment ofthe Rhomb: atoreſaid, *for ſo many hundred Leagues is the. 
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F 'f as CG rom he ie L3G the Ribbadbes were Ht ; the 
|  ifference of Latitude between thoſe places, is 36* 48/ ; Therefore take . 
| 36248 frorathe earn a a Rutter over both places' of a 
| fufcieyrichgeh; ols ſome Parallet of 'Laritude about 9 cok 
- then keepi g. this are Fun your-Compaſſes,apply 6ne point 
to the edge of the Ruler, b that theiother point may but juſt touch the - 
rallet croſſed by 'rhe Ruter'z che* Segment of the Rhomb, between. the 
| poſit where the Compaſſes liyes, dcho interſeQion by the Ruler,ahd 
| Parallel of Latitud?, meaſured by the degrees of the Ks me 
! the atom, I 1141 Leagiies, whig | Was required. 
M {55 eh he 7; (4: Ft 5H f? 


© There & unthing elſe that wil bt of any If fey in ut, 
common uſe of this Chart, "M "0 a the bints-: be 
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The Deſcription and Uſe ofthe Globes: 


\F, Globes, exe 3 are two 0 Torts3 one is Torefrj and the other 


" Caleftial: 
4 "t the Body y portrayed and Js 
Gyn anc d f: of che. he Fi ung, Sea, ih lhe 
of tne SP TH ropicks, O'c- ... 
_ * Caleſtia Gi hk mk 0 


WE. Stars it the Heavens, (oa bo their true Latitudes and: pk 


Right-Aſccnſions. and tions, drawn, into ſeveral lmages 
wg Fiche? according fo theFi EY pit A, Andeenty , with the Cir 


ces "4 the Sphear, as in the 7; refirjal Globe. 


© Goagraphical Defenition 0s, neeeſſary" to be FENTTE 


P\c (G1ibefthe Eaithi5-a!Spheri d:Buly ronipoſtd of Rarthaid Wa 
45) is is divided into Continents, Hpas and Seas, 


Þ1 


y 2 £ ; \ . wo % : ww” 
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« Pa whondh are mary Kingdants aud 


great part of* ep od i OT, called Perwvigus; ; _ 
; vant. | HATS Kg | * 3 
IF p. 


; the Continent. 


the World « on every ſide. ; 
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and: Afieq pre one Cent oy -- how Tc T- s Anc ent: op. q' It = 
"AD. Iſland 3 i5. Gar a: part Ar the- Farch ny is * ed yu wich | 
Wa ter 3 as the Iſland of 1 Englenhand Scotland, and -alſo.Irelend, and. the 


Iſle of Vighnithe Babonoe@rignt.: 61 74,2 91180; A mT Ny W Y. 


To 1 TL EIG 
A Peninſulajis fuch a Si of Land is almoſt 5 ed Ibo with 
Water, and is-only joyned with the Land by an Iſthmus 3- ſuch is-that 


lt red in the Le- 


”. 8 ] 


An _ isa narrow neck of Land which joe the Perf to 


OY Tas >. LN Y 0 ne coats rea Sine fi en 
A Promontory is frond high. Mountain, or great Fg of Land. A 
ſhooteth it ſelf i into [the 4» 88 Cape BanEſper Bnce, or C, cad de Verde in 


_ hg 
= VIL gs at PR 
The Octai is a Genera] Colle in of, fl Waters. et" enntroiet 


La JE TE. 0 
- The Se P is a part &f the Ocean to Which we cannot come but trough 
fone freight, a as the, Mediterranian- and the Baltick, Sea, *- 
1X. 


right '$hre; ght is a dre of the Ocean reſtrained within narrow bas 
and openity a way to the Sea3 'as.the Straits of Gibralter, that leadeth in- 


to the Medi erranean,” -and' the Sound, that leadeth into the Baltick Sa. 


X, 
"A Creek, is 2 (tall cart pai of ng $e0, 6 of Rivers that- go up but a 
Iittte way i in the Land. * | rs es bY 
7 x ; 4 k mY 
A Bay isa peat! Inlet of the Land, as the Bay of Bic and che Bay 
of Mexico. © a. bs hn kooh Ha 
XI L. 


A \ Guigh iss printer lake of the Land d deeper han a Bays ol 
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the ſpace of two Paella: we thee dit FEY account» 

ed ſeven. 
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Com þ is a cextaim ſpxce of Earth contained hetweey certain ail 
the Sphere, and are wr per" divided. 
"The Earth is divided into five Zones, viz. - One Torrid or Burning Fl 
| Zone, two Temperate,/and: two Frozen Zones. - * F NE F 
:3The: Forrid Zoxe js that. which, is: ;on-cach fide the  Equppoitoh bounds | 
ed by the Tropicks of fo ancer and C apricortt........ \.. _ 
The two Temperate Zowes are contained between th Tropickar ie 8 
=P Polar Circles. 2 
©. Thetwo Friged or Frozch Zones axe contained within each Polar C rele | 
and their relpeQive Polese 1. ; RN en 


i ; 3. 
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The Diviſion of. the Earthly Slave.” 
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phe Globe of the Eaih (viſe into four Po? Vis. 
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we; is bounded from Afi 4 $7: the Mediterranean Sea, on the Eaſt 
with the River Tand#;.atidion the Weſt with the Weltern Ocean 3 and 
- _ Witaineth theſe Provinces. 
H hi-2 | '' . : Germany- 


\ 4 du by * 


_ Afea, is bounded on the North with the Nortlictn 
- South with the Red-Sea, on the Eaſt with the Eaft- 
on the Welt with the Flood Tana | 


- = 


The Principal Regions are; -* 
; «} wy 4. 1 
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6, is. bounded on the Eaſt with-the' Red Sea, on the Weſt with 
lantich, Obean, add on the South with the Southern Jcears, and on 
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The Viovinds are, 
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the North wh, the Mediterrantit Sea | = IO 


© 4 Ly 
LL 4-4 
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Barbaria, | Ethiopia; 
Th po.  _ 


we! B 


' The Iſlands ure, 


% 


Madagaſcar, or St. Sk St.” They: Cape de Verde Iſlauds, 
The Canary Iſlands, The : Maders Wands, \EE 


* oy 
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America, is bounded on the Eaſt with the. "Atlemick Ocean, onthe 
Welt with the Weſi-Indian Occan, onthe. North with the Noxthern 
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Ocean, on the South with the  Magelanich, Sea- 
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Ic conſis of tyo pats, vin. \Mrivdns, ak, 
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. The Tings of ha aw are, j 


New ' RO 
md, | Eftilant. 4 


"The 1 Provinces of Pernans ues - | 


"dy, - Tikes; Coils, Catagena, . Per, 
ENG. .: Oy C bieda, . ka: A 
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' The Chick Iſlands of Mexicans are, 


| | {md, | — Friezland,. * onales © 
my CEE FO. The Chief Tlands of Peruana are, 


8+ ww” Me C FIT | Finals, , | Porto Rico” Robidbcr, and all th; 
teſt of the Caribba Iſlands; Tiſuls Margarette, Moluque Iſlands,” Remo- 


Fes, Fava the greater, . Fava the was Salomonis Owe And all other 
ands in the Eoft, Judies- Fo thy 


The Names of the Seas 


\ Om Sea ea, {eu Sta, Mediterranean Se, eay Moe Majors 


. Mare Pacificum, Mare Ng Eaft- "FO Sea, FO 
Ln th BN Sea Y Mare Del Zur 


wes and. Number of thi Stars wy a, [4 jul | 
0 the C tleftial Globe. 


| Norte Conſtellations are 2I, vite' 


C's. 


X © 


7 | 6 Gus Borealis > *B 
27. || 7' Engonaſes, att Etreates, a ” 
-*q' g Lyra, 
4 Cop. C II. | 9. Olor,. ant Cygmis, 
f P 1 sf Or nk, 22 | 19 "Cops, 


12 Helthchus,'© or Ang, 
13 Serpentarighy” * 
14 Serpenr, v v. WE! 0 
I5 Sagitta, 

16 Aquils, \ 

17 Sys 


be PN 
3 Sh Fe) p- 


£ 


 Zalick AB oftltion, 12. Vie 
ES "WW ze, Libr, 

| ' | '$ Scorpio, 
9 Sagittarius, 
0 Capricornus, 


9 Piſce Aofrina, 
oo 1. 2SEGPALIS Orv" 
Fx wy Bs os x7 Phenix, 

Lge 2 | 18. Thdury 
19 Pavs;- wy 
120 SJ, avis ica, Wy 
7 1 + Maſcs,* IVEY 

nelzon, 

5s ; Tina Aſter, 
<IO Corpus, 7 | 24 Piſces volans, 
II Centaurus, * .:-«: . 25 Dorado, 4-7 
12 Fera aut Lupus, of - 26 Tonean, Baſes Americanus, 8 
IJ3 4ravel alta,” ,* .  , 7 { 27 Hydrus, Wh nfts 21 


*4 Corona Auſt. vel Mid 


The Mattrial Obes are i amp of thee pres: 


"Fin, "The Body or Globe; af..." LS Fo 

.** Secondly, The Brozen lon A 21 \ 
"Thirdly, The Qnadram of Altitude. _ 

" Fourthly, The Howr-(ircle and Index: 

- Fifthly, 7 9 Wooden F rame in which i it is Put, , called the Horizon, 


The Globe? i al with the Concerns and Appurtcnances thereunto be- 
4 - longing, is for the lively repreſentation of the natural ſituation and po- 
E: ftion of the Earth and Heavens;and ſerveth for the demonſtrating of any 
Problem incident to the Sphear, and on ne FR either in Afronomy, 
Geography © or Navigation. . 
1, The Brazen Meridian is divided i into 4 parts or Quadrants, each 
being divided into 90 degrees 3, within this Meridian the whole Body of 
_ the Globy turneth upon the Ax#s that cometh forth from the Body, being 1 
wy o ſtrong braſs Wiers. Es 1 | 
* 2." The Hour Circle is a flat Ring of Braſs, faſtened. upon the North FJ 
Ws of the Meridian, and is diyided into the 24 hours of a natural day 3 4 
" and cachof theſe hours is ſubdivided into halves and quarters. ..-i 
3. The Quadrant of Altitude, is a long and thin flip of Braſs, divided 1 
into 90 degrees, and is to moye up and down upon the. ſurface of the 
Globe to any poſition required 3. and when placed in the Zenith, the edge 
' thereof repreſenteth an Azimxth, and the diviſions ſhew the Almicanters 
or Cineles of Altizude, | 
4+ The Horizon, is a flat aj [romdbframe of Wodin which the Brazen 
MerJcian and c Fouſeg quently the whole Globe doth move, being divided. 


into a Kalender, ewing the day of the Month, the place of the Sun, the 
Rl ombs, &*c, | » 
: P2oblem ENS 
mT bh. th fo ſerthe Globe to tbe Þatitude of a Plare 


| * Siippoſe you were to ſet the Globe to the Latitude of 52 degrees Nth: 
the Globe being in the Frame, move'the. Meridiaz<cither higher or lower, 
- until 52 doth cut the very edge of the Horizon on the North fide there- 
of, (the divided'fide'of the Brazen. Meridiah being towards you ( then 
"8 Meridian of.the Globe being raed Nortlvand South, by che help oof a 
Magne- 


I to find the Latitude of Rowe : y turn th 
l Rome juſt under the Braſe Meris 
| aſt i it Which is the Latitude of 


: L * £ 
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Turn the Body, of the Globe ab 


%, 


- - 


Let it be: Tequired'to find the Longitude of Rome, as before, therefore 
bring” Rome under the hick beaty done, the. 
cut the Equinoltial in z6* 30, the Longitude required, - 


. 


a C7 


| tne upon one of the. places*required, and note how many degrees 
* here is contained | 


Sake which, bein ry tiply by. 60, 
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"ſt ' find is ro Fo Hp Placts's one i and 


© Fo, Set the Globe ta the Lit ieude of. PAEP the Places, and blog 
"the ſamepplace under the Braſs Meridian, and extend the Dnadrant ot 
" Altinude, being fixed-over the fiſh place; to the otheb-plact, and the end 
* of the Ouddraut (hall point. out on the Hbrizon the SDDOR that c One 
Plies heh ow hes: LES att; 


* pO _ 
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} vob 33 ml ly the edge. thereof upon: Renee, and. | its entoFih 
| drant of Altinnde will pane you” to. + al We is -the Poſition of 
e e from rage | 
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* — Let iche required to find the Supe Place on the filth'of May 3 You - 
muſt find the fifth. of May in the Kalender, and right againſt it you will 
find 25 degrees in Tawrws, whichis the Suns place that day.” 
- 41. Ppblem Vi, 
© Hop toplace the Indexcof the Howr-Cirele for wiy Day inthe Tec 
The place of the Sun found, ( 28 in the laſt Propoſition ) you muſ 
* find that degree on the Ecliptick-Line of the Globey and bring that degree 
to the Braſs Meridian 3 then ſtaying the: Globe "there, turn about the In. 
dex of the Howr-Circle, till it points juſt- upon the upper Line of 12'in 
the Howr-Circle, which being done, the Hoxr-Circle is reQified for any 
IM titne of that day. a oe: 2 | - 
-;, _ Problem VUL -- 
To find the time of the Suns,Rifing and Setting. ol 
"The Hor-Circle being reGified;and the Globe ſet to the Latitude,ther 
| furnithe Globe about till the degree in which the Sun js,cut the Eaft fide 
ofthe Horizon 3 and then caſting your Eye upon the Howr-Cirele,” the 
_ Index will ſhewyou the time of the Suns Rifing; and the Globe being 
turned about, till the degree of the Sun cut the Weſt fide of the Hirizan, 


% 


o 


= 


the Index will ſhew you the time of the Suns ſerting, 


Example. 


Let it be required to find the Suns Riſing and Setting the fifth day of 
May in the Latitude of Loxdox, the Sun being then in 25? of Tawrus. 
Firſt, find the 25" deg. of Taurus in the Eeljptick: Line, which being 
 tnrned to the Eaſt part of the Horizon you willfind the Index point to 
a quarter afcer 4 of the Clock; the ſame poitit of the Ecliprick being 
turned tothe Weli-part of the Horizey, you will: find the Hour-Index 


point to 3 quarters palt 7, the time of San-Serting | + 
Re Hayieg the time of 'the Suns Riſing and Setting, you may findthe 
re. © of the EAT I08 Night : for the: time of the Suns rifing being 
- doubled, gives thelength of the Day, |, ; 
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_- The fifth of May, the Sun riſeth at 4 of the Clock and a quarter paſt 3 


þ. which'being doubled, is 8-hours and a half, the length of the Night ; 


-  andtheSun Setting, which isat7/ aClock and three quarters, which be- 
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| Riſeth or Setteth.. | 
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+I would know what Dedlination the Sun hath the fifth of May, the 


ing doubled, is x 5/5 hours, the length of the Day. 
..._ Pzblem 18, 
Ty 'To find the Suns Amplitude. | 


| The Amplitude of the Sun, is an Arch intercepted between the Eaſt 
6r Weſt poies, and that part'of the Hirizon where the Sun riſcth or 


ſetteth. = | ; FE7$ 
The finding of the. Amplitude, differcth little from the laſt Propoſiti- 


- on : for baving brought the degree of the Suns place to the Horizon, you 
count how many degrees of the Horizon are intercepted between the 


Eaſt or Welt point, and that part of the Horizon where the Sun either . 
Example — 


I On the fifth of May, I deſire to know the Sans Ant litude in the Lat. | 


of Londo#; Therefore bring the place of the Sun-that day to the Horizon, 
_—_ will find 3 1* 4 intercepted-betwen the point of the Horizox, and 
the Eaſt point, whichis the Suns truc Amplicude Northerly. 


* _- PriablemX. 
"© How to find the Sunt Declination any Day of the Tear. 


. 
1 


© The Declination of the'Sun is an Arch of the Meridian intercepted be- 


tween the SunsPlace and the EquizoGial'; to find which you muſt bring 
thedegree in which the Sun is, to the Brazen Meridion, and there ſtay it, 
and count how many degrees of the Brazen Meridian are contained be- 


tween'the EquinoGtial and the Suns Place; and that's the Declinution. 


Example: 


"IP 


| $1.2” Sun 


0 «- 
f w_ Z » AR 
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Gil Sun rr bg 25 PRO In Tarr ich bring brought to the Meridian 
you will find x9 degrecs intercepted between that point and the Equi 
oQial on the Brazen Meridian, Feb ay AN ee 
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To find the Meridian Avirude F1 he 5 un nr of the "YE 


- The Meridian Altitude of A Su 1 is an Archof the Meridian, i inter- 
cepted between the Horizon. and the degree in which the Sun is. To 
perform-which turn the hobeabout till the degree of the Swn be juſt Un- 
der the; Braſs, Meridiay, Arn 6 th ing the Globe there, count how. many 


are.contal place, of the Sw, under the Merjdian 
and the Horizon, wm Eh is ied eridian Altitude. 
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_ 8ickis 25 degrees in Taurus 3 therefore Ebriog chat degree under the Braſs 


Meridian, and you will find 57 deg} 4, to be intercepted upon the Braſs 
Meridian, between. the place of the Sun and the aalatize that is the 
Mericien rh injw that dF lo abi orien 3 pf 
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How ” jak what Altitude the S un ſha have any boar oy the day, on any 
day of the Year. 

- Having found the Saws Place, and xeQified the Globe. to. the Latitude, 
and the "4 pi of the Howr-Circle. for the: « « prope, turn the Globe 
abgut, ill the Index of che Hoxr-Cirle be jul upon the time. wh 
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Let e's cime given Fo the jan uh of Apritic in the Liltnute'sf Likdon, 
at which time ( by the ſixth Propolition ) 1 find that the Sis in the 
nigg of Taures,and 1 would know what Altitude the Sun will have 
at 9 a Clock in the morning; the Index of the, 6 Howe Civel rele being reQifi- 
ed for that day, turn the body of the Globe about till the Todez on the 
Hour-Circlelies juſt upon 9 a Clocks then ſtaying the Globe there, lay the 
Dyadrant of Altitude 0n the Suns Placey and. the number of degrees be- 
tweek the Horizon and the Sans Place," counted upon'the Quadrant of 
 Hhitude ) is the true height of the $#n, which here I fipd to he 36 
atthat timeorat threein the Afterhoon 3 for the Sun hath the ſame Al- 
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This Propoirion cannot be wrought conveniently by the Globe OS 
but the Altitude of the: $#»* mult be firſt taken by ſome Inſtrument or | 
other, and then this is but the Converſe of the former Propoſitiongyhich * 
it performs thus: The of being ſet to the Latitude, and the Index. of 
the Howr- Circle retified, turn the Globeabvut, till the degrec of the Suns 
Place meet with the Altitude takenby the loſtrument Upon the Quadrant 
of 'Altizudeg' and: then will the Index onthe BR Rr ſhew you the 


hour of the oops! 
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Sod ing.ro _ TAC RorEn find © out the pom Ls ing, calumni- 
ating, or ſetting you defire,andbring him to.the Eaſt {ide of the Horizon, 
a7 will the Index of the  Howy: tle” rRnk you the time of his Rae, ; 
then bring the ſame Star under the Brazen Meridian, - and there fiayi 

ie Globe, the Ind lex will ſhew you at what Hour che ſaid Star calun 


La ty, Bring the ers Star about till ic cutteth the Weſtern part of 
the Hhetkks, and then the Index of the Hozr-Circle will ſhew you at 
Anpthde the pane ſerteth, and by: the Horizon T4 may know the 
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To find the Hour of the Night by the Globe. 


- You muſt take the Alizude of Rhine known: Star by « Soak ans, or 
other Inſtrument, and then having reRified the Iridex:of your Hoxr- 
Cirele according to the day of the Month, turn the Globe about till you 
make.the Star agree with the ' Altitude upon the Quadrant of Altitude, 
© then the Index of the Howr-C zrele will p point out to. you the Hour of 
; bt. 

" you muſt note, That if the Star you Obſerve be on the Weſt 
| fide of the Meridian, you mult then turrthe Dnadrant of Altitude to the - 
Weſt fide of the Meridian and if the Star be on the Eaft fide of the 
dee you __ turn the SBodraw of Ahitnde: on the Eaſt lide 
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AD This Inſtrument hath — been lately commended to the.Confi "Al 

tion of this. preſent Age, by the Vertuofi, or Royal Society, in their Philo- 
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Rid your ion fiprene North wid outh, * 
th end” of 'the' le to be'de preſke below the 
ES, SAGY if? 27 you look this” Angle In the 
l k aniiixtH Cotirin, undef ” iTitle of 
-\ cart fe ab Ne inthe foirth Column, under the Tithe of 
. Latitude of Places, you will find 51 degrees, which will be the Latitude 
of the place. The ſame is to be underſiood in South Latitude, only 
_ thiafthen the South end 6 the Needle will be deprefled, and the uſe will 
be the ſame. 
The Natural Reafon of Hd fuy he vary liydly illuſtrated by the ap- 
plication of a ſimall ſowing Needle round a Terrella, or round a Load- 
Stone. in the manner of this following Figure. | 
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Into in the deep. Wateysz: th nly ſevwmg for Maritime 
Afﬀairs, but alſo in Tray Jin 1] y Land in n vaſt and 747 tary Deſarts 3 for 
movable Sun-Dials in all phe aces of the 'orld ; @y/the more ready and 
exact Choragraphy of any Cobatry .or| the -rrmEp fotting of any ground, 
and for following of any Mine en-cvotd of Tron) under the Earth 3 
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ublianc © Virrue and Operation, ſerving to many good purpoſes ; there- 

ore this Stone of all others may be accounted the moſt precious, wherein 
h che Majeſty .of Nature doth meſi appears which admirable Treaſiye God 
hath youchſafcd to reveal.unto the weak knowledge of man towards the 

ad of the World, being ſo plain'to the meaneft capacity 3/ and that out 
of a | aſc contemptible and dead Creature, as it ſeemeth' to be, and yet 
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the World have not: Thelike, :; "Y 
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an Explanation of the precedent 
. Kalendar.. 


T Each Page there are eleven Columns ; the firſt ſheweth 
4 theday of the Month ; the ſecond;the days of the Week, 
| exprefled by the Week day Letters as-in the year 1675, in 
| the Month of May, you will find B.for Saturday, and C for 
| Sunday, which is the Dominical Letter for that Year, (as 
| | you ſeen the Page before the Kalendar.) The third Column 
| ſheweth ſome remarkable Days, and the Southing of ſeve- 
ral Stars at Midnight, with their Declinations from «the 
| Equinodtial; as in the aforeſaid Month you will find againſt 
\the third Day, there ſtands the-Brighteft in the Crown, which 
| ſheweth, that the ſaid Star comes to the Meridian the third 
day,at twelve of the Clock at Midnight. The fourth Column 
ſheweth the place of the Sun for the firk Year after Leap- 
| Year, (according to Mr. Streets Tables) as againſt the third 
of May you will- find-the Sun to be' 23 4. 09 ». in-Tanrus. | 
| The fifth Column ſheweth the: Declination of the Sun, for 
the firſt Year after Leap-Year, as. againſt the third day 
aforeſaid, 'you will find the Sun's Declinition to be 18 4. 
36. And after the fame manner, the other ſix Columns 
are to be uſed ; as againſt the ſaid third day of My, you 
| will find in the {ixth Column, in the ſecond year atter Leap- 
Year, that the Sun's place is 22 d. 55 m. in Taurus : Andin 
- | the ſeventh Column, the Sun's Declination tobe 18 4:3 330, | 
And inthe eighth Column, and in the third Year afcer Leap- | 
Year, the Sun's place!22' d., 4r ms in Tanrms ; and in the 
| ninth Column, the Declination -of the Sun is t$4: 2 9m. 
| And in the tenth Calumn,in the Leap-Year,the Sun's lace! 
is 23d. 24 min Taurms : and in the eleventh Column, | 
1 the Sun's Declination is 19 4. 40 mn, 
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EE Explanation of rhe 3 Kalendar, 


— 


How to find the Day of the Month, or Week Day, for any 
time paſt or to come, by the precedent Kalendar, © 


Fin You muſt find the Dominical Letter by the Table 
before the Kalendar, ur elſe by the Rule delivered in 
Chap. 7. Sed. 3. and thereby you ws diſcover the Day of 
{the Month; 34s follows. | 

- Example 1, | 

What D; ay of the Month was the farſt Monday i 17s PR in 

the. Veer 1645 ? 

By the former Rule- you will find the Dominical Letter 
was E ; then turning to the Month of Augaſt, call E Sunday, 
and the F.thar follows is Monday, and the Ph Mzonaay is the 
4th Day of the Month. | 

Example 2. 

What Day of the Week will the tenth of February bein the 

4 ogg 1680 7 

"This. Year will be Leap-Year,. and in the Table hath two. 

| ' Dominical Letters, Dand C; the firſt of them ſerving from 
the firſt of Fanwary till the 2 5th of February, and the other | 
from thence to the years end : Therefore againſt the 10th. 
of F ebruary ſtands F ; - then calling D Sunday, E is Monday, 
'and F.is Tueſday, the Week Day ſought: 
Example 3. 
What Day of the Month i the ſecond Thurſig in the Month 
of Augult, i the Year 1680% 

The Deminical Letter for the latter part of; tie Year is C, | 
' therefore C ſtands for Sunday, D tor Monday, E' for Tueſday, | 
i Þ for Wedneſday, G for Thurſday ; and againſt the ſecond G | 
- jin nents che I ath 48 0 of the NR was required. 
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A Fa of the = Variation of the Sun's Tn to be Splyed for Years ro come, 
according to the Titles on the Righr-hand 3 but for years paſt contr arily, 
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_ A Tableof Variation of the Sun's 
Declination in Hours. 
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| Examples of the Ule of the foregoing Tables. 


{-chat.is 16803 and the reſidue 15, I divide by 43 the laſt remainer 3; 
ſhews it is the third after Leap Tear. 
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For the Sun's Declination for Years to come, Mo 
Example 1. 


Anno 1695, May the firſt, The declination of the Sun is required. 
" Firſt, From the year 1695, I deduct all the hundreds and ſcores, 


Therefore, 

Secondly, In the Kilendar for four years 1 look for the third after 
Leap Year, and do had it anſwer to 1675. In which year, on the tirſt 
day of May, the Declination of the Sun is 17” 59/ North, 

Thirdly, Then out of 1655, I ſubſtract 1675, and with the reſidue 
20 I enter the Table of the Variation of the Sun's Declination for years, 
&*c. where under 29 years, in the head of the Table, and againtt May 
the-firſt, on the left hand I tind the Variation 27 North. But the afore= 
found Declination was allo North, therefore to the ſaid Declination 17 
59/, I add the Variation 2/, and the ſum is 18' x/ North, the true De- 
clination of the Sun, Azno 1695, May the firlt, in the Meridian of Lon- 


Example 2. 


| Anno 1728, September the firſt, I would know the Suns Declination ; 
And from 1728, rejecting the hundreds and ſeores, I divide the reſidue, 


| which 1s 8 by 4, the remainer o, ſhews it is a Leap Year, under which | 
Title I find 1676, 1n which year, on the firſt day of September, the | 
| Declination of the Sun.4® 137 North. F | | 

Then from 1728 I ſubſiract r676, reſts 52 years 3 under which, | 
and againſt September, 1. (in the Table of Variation in years) I find the | 
Variation gf South z which ſubſtraced from the aforefcound Declination | 


oY 


4* 137 North, reſts 4* 4/ North, the true Declization of the Sun. 


be North, and'the other South, it's their difference, 


i ; 
| 


And here note, that when the Declination and Variation. are both 
| | North or both South, their ſum is the true Declination 3 but if the one | 
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ternoon, I would know the Sun's Declination 2 


the leſſer Declination 124, 15m, out of the greater 124. 


| 28th day, at8 in the | mornings that" 1s 4 hours reckoned 
' backward from Noon. 


that yearis 164. 39m.and on the 27th day 164.2 1m. South 


— CO. _— — et 
Ce 


-F or the Declination of the Sun out of the Meridian £ 
ob of London. | 


"Ib 1676. April the 11th day. atiix of the Clock af- 


The 1 1th day at Noon, I find it in the Kalendat 124, 1 5m. 
North, and the 12th day 124..35m. therefore ſubſtracting 


357. the reſidue 20,2. is the daily increaſe 

Then in the Table of. Variation in Hours, e+c. under 6 hours | 
in the head, and againſt 20 #2, on the left hand, I find 5». the 
proportional part, which (becauſe the Hour was Afternoon |, 
and the Declination increaſing) added to the aforefound 
124, 15m, theſumis 124, 20», North, the Declination re- 
quired, Example. | 
For the Declination of che Sun, Anno 1 676, Odober the 


In the Kalendar,the Declination on the 2 8th day of Ofob. 


the difference is 18 »,, againſt which, and under 4 hours, in| 
the Table of Yariation in Hours, &c. 1 find the proportional | 
part 3», which (in this Exam ple) ſubſtracted from 164 39m, 
there remaineth 164. 36. South, the Declination ſought, | 

'And thus may the true Declinat'on of the Sun be eafily 
found at all times, and in all-Merid/aps, of which, I ſuppoſe, | 
here will need no more Examples. 

The Suns Horizontal Parallax is only 15 ſeconds; there- 
for< the Parallax need not be applyedar all. - : . 

Allo the Suns retraQion is demonſtratively equal to thatj 


of the fixt Stars, which latter is by the-obſervation of Tycho 


 Brache in the Horizon 30 minittes, and is the 20 deg. of Alt. 
Vide CURED 7, Sechs To 
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A TAaBLE of Difference of Latitude 
and Departure, to every Point and 
Quarter- Point of the Compaſs; with 
the Uſe thereof in Working of a = 

TRAVERSE, and Keeping a SEA- = 

_ RECKONING, = 
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A Table of Difference of Latitude. and Departure. | 
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6 2. Poin-[: 


'F, or the BD Spreriin f the Sun, When be is cut of the 
Meridian of London. 


"Aamo'16 72, April the 11th day, at 6-of the Clock after- 
noon, I would know the Sun's Declination ? 

The 11th day at Noon, Efind it in the Kalendar 124.14”. 
North, and the 12th day 124. 34%, therefore ſubſtracting 
the leſſer Declination 124.14. out of the. greater 124, 

4m. the reſidue 20m. is the daily increaſe, i 

Thenin the Table of Vartation.in Hours, 5c. under 6 hours 
in the head,and againſt 20x..0n the left hand, I. find 5m. the 
propottional ae which (becauſe the Hour was Afternoon, 
and the Declination increaſing) added to the aforefound 
- 124. 14m, the ſumis 124. 19m, North, the Declination rC- 
quired, - Example 2. | 

-For the Declination of the Sun, Anno 1672. Ofober the 
28th day, at 8 in the morning, that is 4 hours reckoned 
backward from Noon. 

Inthe Kalendar,the Declination on the 28th day of Oftob. 
that year is 164.382.and on the 27th day 164, a Seth 5 
the difference is 18m. againſt which, ind under 4 hours, in 
the Table of Fariation in-Hours, &. I find the proportional 
part 3-m.which (in this Example) ſubſtrafted from 164. 38m. 
there remaineth 164: 35m. South, the Declination ſought, 

And thus may the true Declination of the Sun be eafil 
found at all times,and in-all Meridrane, of which, I ſuppoſ e, 
here will need no more Examples, 

. + The Suns Horizontal Parallaxis only 15 ſeconds, there- 
| tore the Parallax need not be applyed at all. | 
(- \. Alſo the Suns refra on, is demonſtratively equal to that 
| of the fixt' Stars, whick latter-is by the obſervation of Tycho 

Brathe fin the|Horizon 30 minuits,and in the-20 deg, of Alt. 
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The Uſe of the preceeding Table of - Difference of 
Latitude and Departure. 


His is a large Table, - giving the Difference of Latitude and De- 
JF: parture to any Diſtance -not- exceeding 1000d-; and. to eyery 
quarter Point. of 'the Compaſs, = | nl 

The Courſe ſtands at the Head and Foot of. the Table; at the Head 
it begins at * Point, : ſo * Point 3 Point, increaſing to 4 Points ; at. the 
Foot it begins at 4 Points, fo 4. 5 Points 45 Points; increaling backwards 
to 7 3 Points, The Diftance is placed in the two outermoſt: Columns 
of each Page, under the word Dy/ant, on the left hand: Page, begin- 
ning at T, and increafing to 5o ;" on the right hand Page; beginning at 
FI, and increaſing to. X00, The Difference of Latitude and Depar. 
ture, ſtand under the Courſe at the Head of. the. Table, and over the 
Courſe at the Foot thereof, diſtinguiſhed by the words Lat. and Dep, -. 

x, In this Table, if your Diſtance excced.not x00 mules, or leagues, 
the Difference of Latitude and Departure will be given in mules or 
leagues,- and 100 parts of a mile or league: But it may ſuffice, if the 
Difference of Laticude and Departure be taken only to miles or leagues, 
and 19* parts of a mile or league, with this allowance, that if the parts 
be 16 or more, inſtead thereof ſer down two tenths, (which is 20 hun. 
dreth parts); if 26, or more, 3 Tenchs; if 36, or more, 4 Tenths; 
if 46, or more, 5 Tenchs; if 56, or more, 6 Tenths ; 1f 66,or more, 
7 Teaths; if 76, or more, -8 Tenchs ; . it- 86, or more,; 9 'Tenths, if 
96, or more, then make the Mles or Leagues of Difference of Latitude 
or Departure, - x morethanthey are inthe Table : As for inſtances} in. 
ſtead of 19,16,.ſet down 19,2 Tenths; for-27.27,-place 27:33 for 
49-59» place 49.63* for 52,78,. place 52.8; for 76,96, .place 77. 


. vl 


tor:78-96, place 79-miles or leagues. F; nos ON 
2. If the Diſtance beabove 100, and not exceeding.1000, this Ta- 
ble gives the D.fference of Latirude and Departure in: miles or leagues, 
and tenth parts, being taken our at twice. 1M 
* 2. If the Diſtance be more than 1000, and exceeds not ro000, the. 
| Dfference of Latitude and 'Departure 1s given in miles-or leagues, as 
ſhall be explained by what follows. ' © | : WY 
; 1 


4 BP<-, : =” Y . O of "I 4 
ed LY 4. ' Tt» 1 
/ $7 ® | c } : ro x 


- This Tableis very uſeful in the SY theſe 6 


Problems in Navi. 
Problems, the Diliance cithey 


gation following z provided, in the five la 
given or required, exceeds not an hun ar y 


| miles or kagues, . 
$ P2oblemi _ ES 


| The Courſe and Diſtance given ; To find the Difference, Latitude, and Dee 
, partwre.. + <5 £ EELITS | ; 
| Example 1. 


A Ship ſayls W, S. W. half Weſt, 50 miles; To find the Difference 
of Latitude and Departure, | 
. Oathe left. hand Page of the Table, over 64 Points, and rightagainſt 
509. miles diſtance, you will find over the word Let. 14.51, and over 
Dep. .47.85 3: which being contracted, according to the 1 Rule aforego- 
ing, ſhews your-Difference of Latitude to. be 14, 5 Tenths, -and your 
Departuxe 47.8.Tenths, as was required. AEDT 


"x61 Me». 
A Ship ſayls Eft by North, balf Eof125 miles; To find the Difference 
of Latitude and Departure, © 


This muſt be 
manner. i "= out hucabdo rh t4 
© . To perſorm this, you muſt account 1 at the beginning of the Table 
to be 103 and 2 to. be 203. 3,305. .4,403 5; 593 and fo 10 to be 
1003, II, 1103 12, 120; and 20 to be 200 30, 3003 49, 4003 
50, 5903 60, 600 3.70, 7003 80, 8003 90, 9003 and. 190 at the 


aken.out of the, Table at twice, after this following 


_ 


end to be 1000. - | CELY DOD 
© According, .to this. DireQion,; againſt 12 (which ſtands for 120) on 
the left hand Page, over 7.5 Points ſtands. x,18 over: Lat. and 11:94 
over Dep. which done, according to the ſecond Rule before given, your 
Difference of Latitude is 11: $, and your Departure 1 19.4.3 then take out: 
the:Difference of Latitude and Departure for the remainder, which is 5, 
according to the firſt rule afoxegoing, and after, the manner of th: firſt 
. Example of ths Problem; ſo you will find the Difference of :Latitude-to 
_. be 0.5, and your Departure 5-0; This done, ſet them down, and add 


_ them together aſter this manner., 
CIOG I FEE ; | 


R Xx | Dift, 


7 Ba 
”. ORs 
* = 


\ aches 


Wet 


©. the-wholo Difference of Latitude is 6159: 6 miles, and we; 


ad Vat” 2x 20h) ond "hs, #75y 21 5{02T. 2: 
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- So that voul Difference of Latitude for the whole Diſtance x2FWiilts,ts 
12-3 Tenths, and your Departure T2444 Tenths» 


EL AS ? : ' IT. bo. v + * & 4 FE ample 3. TR v4 Ty: , BY IN 
oy Th . , © q = ' X Ee S\. | 


44 3b 4 KAATY &. [1 


" A TN ſayls North-JFeſf by North, + + we, 976 miler', To fut the 


q Difference of Latitude, and tht Departure. OO 


Under 3 4 Points, and -againft 597 (taken for” 970) nuns 77.91, 
and 57:98, that is the Differetice of Latitude*579. 1 Tenth, the Depar- 
ture 577.8 Tenths; againſt '6 flatids *4.82 and 3.57" that is, - it 
Difference of Latitude 4.8 Tenths, the Departure 3.6 Tenthsz which 
added together, makes the whole' Difference of Latitude FOE 9, and the 
MuEruTirs 5s i 


1 Bbiþ ſayls Ndvth-Eoft by 64S bp Eaft; wet mite, 1 Tg 
Tb perfinny this, you" muft account dons co of the Take 


to. he 123003 12, 1200.3 13, 1306 44. x400'3 '$0 20 to be 2000 
30; 3000-3: 40, 4000 3 .5@, 5000 z 60s 6000.70 79003 "Ho, $000: ; 
99, 9000 and 100, a008 , a hop Via" 
'According' to this: DizeQion, en fo ”"_ un- 
iq} 3 ron ſtands mar nr ter Canis and 5012 
miles for 'the Departure, 'according to the third Rule. Then take out 
the Difference of Latitude and Departure fox the Remainder 68, ac= 
cording to the firſt Rule, which you will find'to be'52.6, and 43, [3 
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Problem: IT, 


The Conrſe. aud Diffirencs of Latitude being giuens ws hong the 'Di- 
ftance and Departure, 
 Exaneple. 


"f 4 Shin ſol W. N, W. balf Wetb, tnntil her. Difference: of | Latitude 
be 14.5 leagues 3 To find the Diſtance and the Departure” | 
. Look over 64 Points, 'the Courſe, :in'the Colunn of Latitude, until 
you find 14.5, and right againſt it you will To the A = oh 
and the: Mo APO 47- 8 leagues.” - | : 


Pzoblem IIt, 


' The Courſe and Departure given, To flad the Difference of Latitude and 


the Diſtance. 
Yn Example. WL An raped Rh 


A Ship fay ls South: Weſt by Sownth, +; We ft, until ber + Ds be 
47 7 leagues To find the Difference of Latitude and Diſtance. 

Look iti the -Column 'of| Departure, under 34 Points, until'you'find 
47-7 3-and. right agaiuſt it you {ce 52. 6, leagues, Jor the Difference of 
Latitude, & 4 7 L yon for the Diſtance. EG oy gt avth 


ww © 


Is - Problem: Iv, : . | et : 1-10 
"#6 pin of DP nd Diflaee given 'Ts find the m_ ol 
Departure. 


A Ship ſayls 50 leaghes between the Semh ond the Welt _— Dif- 
ference of Cade be, 14.5 leafs + ; T q find the Come and Depar- 
ture. ; 
|  , Lookgver your ſeveral > OEIIRN in the Table, until right again 50 
> the Diltance, you find 1 5m the Cokithn of Latitude; oper the Conr i 
which*will be 6 £ Points 3 ad in the'Colitnir'vf' 'Departiare you'wt 


_ your Departure to be 47.8. 
P2obl, 


; 


| F+ | RX 2 


&- wt Wa >en at kai - . 
£ y y I 5 FE : & a __ : $548 "Ye NE MN PE. yt FLAG 7" "ee m P 
2 - 
« { £ 5 - , 
Ro : ” / *% . 
3 '% W E ; 
8 TS Wy R T > AS p ks . 
Pax = | | þ 
* . 
pP 37d x La 
+ & 
0 * 413 + 4 % 
ee 3 2 
%} 4 F 


-1 The: Diſtance andh: Drpartiere giveies "Th find 1hs Conſe oitd Differeite 
| of Latitude. DNL LES WETIENT | | 
"Example. 


A Ship ſails $0 Jeagnes North-WW:ſterly, watil ber Departure: be 53.7 
leagues 5 To find the Courſe and Differenceaf Latirude? ', 
Look 'overthe ſeveral-Columns inthe Table, until right againſt 80 
the Diſtance, you find 53.7 in the Column of Departure 3 over 
it you will ſee 3 3 Points, or North-Weſt. by North + Weſt, and the 
Difference of Latitude (in the Column of Latitude, right againſt $0) 
to be 59.3 kagues , *' Jbo+: 03d ff et | 


The Difference of Latitude and Departure being gives 3, To find the 
Conrſe and Diſtance. | 
eh pp te 0 f | q © _ "Fx. ; Example. t : I 7 


' © # Ship fayls berween" the: North and the Eaft, until ber Difference. of 

_ Latitude be 56.3 leagues, and her Departure 51.03 To: find- the 
Courſe and Diſtance. . Era oTH! Fi Eo aan I ew] 

Look over your ſeveral Columns of Latitude and Departure, until 
you fad 56.3 to ſtand agaitilt 51.0,; or. the neareſt thereto, which will 
be under 3.3. Points, which makes the Courſe North-Eaſt by North 3: 
Eaſt 3 and it Bands right againl} 76; leagues, which is the, Diſtance 


P2oblem: VII, ik 


required, ** 
-* "How t0-i90rk "Traverſe, by the Tables of Latitude.” 
| | and Departure. | 


. Theſe Tables, Jn the Working of a Traverſe, arc both readier, and 
fax. more exat, than any Inſirument commonly uſed tor that purpoſe, - 
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'F Examples 


4 


ns is Example. 


'A Ship ſails South-Weſt by South 37 min. then South by Eaſt 39 

ys min, then South-Eaſt by Soutb, balf Eaft, 47 min. then IWeſt by 
North 59 min. then W. N. W. 62 min. then Sonth-IWeſt, balf Weff 

- 27 min. To find the Difference of Latitude and Departure, and the * 
dire Courſe and Diſtance from the firſt Place. 


St down the ſeveral Courſes and Diſtances as 1a the following Table 


-.: Coane. - Diſt. Nor. | South.| Eaſt, | Weſt 
South weſt by South. | 37 | 30,8 { 20,6 
+} South by Eaſt, 75 39 | 38.2107. 61 
CE. by South; Eaſt. | 47 36.3129. 8] 
Weſt by North, 1 5y 1 F7-9 
W. N. W. 62 123.7 $7+3 
South-Weſt, + Welt. | 27 17.1 2049 
| i | 35-21122.4137. 4|156.7 
FORT OEFORIINNY STS © 5.0 OW PI bay 
| Diff. Lat.! 87.2|Dep. [119.3 . 


Then by Problem 1. find the Difference of Latitude and Dcparture 
for thoſe Couries and Diſtances ſeverally, which place in their proper 
Columns, viz. If the Courſe be North-Eaſtcrly, place the wif 
of Latitude in the North Column, ( under Nor. ) the Departure in 
"the Eaft. Column, ( under Eft) : If the Courſe be South-Eaſterly, 
- place the Difference of Latitude in the South Column, (under Soxth) 
and the Departure in the Eaſt Column. If the Courſe be North-We- 
ſerly, place the Diffcrence of Latitude in the North Column, and the 
Departure in. the Weſt Column. 'If the Courſe be” South-Wefterly, 

place the Difference of Latitude in the South Column, and the Depar- 
- ture-in the Weli Column, 5 OE ONLENS: LL 
\ As for inſtance In the foregoing Table, the fixft Courſe .is South- 

Welt by. South, the diſtance 37 ; Becauſe the Courſe is South-Welter- 

\ ly,:you muft place the Difference. of Latitude 30)8:in the South +Co- 
 lumn,.and the Departure 20.6 in the Weſt Column, as. you ſee ih the 
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The. ſecond Courſe is South by Eaſt, the Diſtance 39 3 Therefore 
becauſe the Courſe 'is South-Eafterly, you muſt place the Difference of 
Lacitude in the South Column, and the Departure in the Eaſt Column : 
The ike is to be underſood'of the reſt, * 0 els IR 
+" Havinz found the Diffcrence of Latitude and Departure for all your 


' ſeveral Courſts, and inſerted them in their proper Columns you muſt - 


then" xdd up 'your ' North, South, Eaſt, and IFe& Columns, and ſub- 
ſira&-the North and South Columns, the one from the other, viz. the 
l(s from the greater z and likewiſe the Eaſt, and Weſt.Columns, Sg in 
the'Table," the fum of the North Column is 35.2, of the South Colimn 
122.4, of the Eaft Column 37.4, and of the-Weſt Column 156.7 3 
ſubſtra&ing.the North Colunmn {rom the South, the Remainder is 87.2 
he Difference of Latitude Southerly 3 and ſubltraft the Eaſt Column 
rom the Welt; the Kerinller 15119-3, the Departure Weſicrly. 
Having the Difference of Latitude and-Departure, you may find the 
Courſe! and diſtance by Problems 6.. But in this Example, becauſe your 
Difference. of Latitufle 87.2, and your Departure-119.3. out-run the 
Table, that 15 to ſay, you can find no ſuch numbers in the Table 3 there- 
fore take-the | half-of your Difference of Latitade, which is'4 3,6, and 
the half of 'yqur Departure, which is 59.6. According to the DireRi- 
on in the faxth Proplem, over 4 Points ; againſt 44. .1inthe Column 
af Laitude, y0u-will find 59.4 inthe Column of Departure, ( which 
- are the two-neerefſt numbers in the Table) and in the Column of the 
Diſtance ,74, which being doubled is 148. the Diſtance ſought , The 
*Cuilrſe is between the South and the Weſt, "becauſe the Difference of La- 
Hivade, is Sontherly, and rhe Departure Weſterly, therefore the Courſe is 
South Welt, 3.-Weft, which was | OR 


: 


& bo or Ml ie Fiona he re © ke T kf 4 7 177 þ 13. 
+ This table'in particular is. very "uſefull for the eafie forming of a Sea- 


| 4 » # 4 


5:13! F& SSTETI 1 (2304 ; it 5; a. 6d $4 ; "$1 FEES. # | 
evi bein The Title of your Jorrnal::maybe as follows. - -- : 
$x£q3Q 3601 brig nile figon od of $4fltcl if oe] 


A Fournal of our Voyage intended, by Gods permiſſion, from the Lizard, 


--:; 1mdbe Latitude 50? of, Nob RAG (from the Pico of Tenaiff) 


-H41-37" 5:00\2hei Ifland of Barbados, ' I the Latitude 13* 12%, North, 
-Langitude 3p tiqolo The Difference” of Lo; inde "beyeween. the Lizard 
241d; thi Taxbadonznar' $25 G/Tyhe Conſe Svinh-Weſt, balf Watt,” Di- 


ſtance 2 821 min. March 20. 1672. the Lizard bears North,' diſtant 
23T min. te 


4 
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Fat by; Eaſt |, Welt _ 
p. {|-eckon.|l Longll Init © 
With" 6ef 
X | A [48.15 .-[:20.0 
677 ops. Why ur |; z2| | $5.6 | 4547[47.15] [68.1 
; agen ſCorretipn by Obfe ryat.| IF.ol | 11-0 47-005 | x6.0 
7 qa : W:by South: 199 4-4 79.8] F3:3]45-49}- 75-2 
265 © |: W:by South}, 7of | 65.7]__| 43-9 14.34) - 62,8 
227 37 S.W. S.W.by Sounh. i238 ; [£14.6]_| 76.7 42.39 [106.2 
ah 'S, IS.W, 3 2 Weſt, [129 xxo.7|_ 66,340.48! | 88.8 
7 75. W. 1172177] 6651] 2749-41) 136.4 
303} 448.5.W.5 Well. 102] | 90. HauFar * 62.0 
SorreQionby Obſerrar, 27.9]. | 16.0]37-44) | 20.0 
—_——_—— —_—— —— —— —  — — 
_ if April, South-Wett. 8p 60.1] _ | 60.1 36-44) | 75.0 
HE exraa "We. G. "WA - og *=7-$- x8.5136:36) 24-L| 
[03] PT - by W. + W.5.32] . 0.6]__ 0. 36.051 'T 11:9] 
| 434 2oSouth by Weſt. |x20t [r17.7] | 23-4[34-07 27.9 
Bf: orreCt, by Obſer . +1240 I,O ; 34-L0 I,O} | 
>> S. by W. *W 164” [56's { 47-6]31.33) 6.7| 
| 32 iS, =1$. -$. W. 125 4LIF-5| | 47-9 —_ FF-9 
' | SW. b W, by Sonth. xo] - | g9T\4/ 61.2]28.06 __| 69:5 
8] S. W. by South+ 122 [101.4 | 67.8 26,25] _ 76.2 
obs 4 3] Sou h-Weſt. [x 16 $2.0 $2.0 25.03] | 91.0 
CorreRion.by Obſeryar. 20.0 LI.c|24.4.3 12,0 
| "Sourh-Welt, 97 W 68.6] © 67412334 [755 
| Sourh-Welt. j_26 1 67.9 _ 67-9122.26] . | 74.0] 
| South-Weſt. - Ix4j_ | 80.6 | 80.6J21.05]! | 88.0 
| South-Weſt. x78} 83.5] 82.5 T9.41| © $9.0 
I mmmmm_—_ | —_—  —_— | ETSY REO (LES SO 
eo eng bigf LORA (ry PLORDE] © 1196.8 
 W.S.W. I ol | 348] 84.3]18.05] [85.4 
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16; April, W.S.W St > 
8 "WW SW.[rwo7) | 
9 OOWSW, art, = 
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| *_ "*{corred. by Obſers 
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22| (W. by $:[x20 23.4 
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25] ___-—|W.byS.jz20; 123.4 
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' The wholeDifference of Longicudeis 3177.6, or 3178 min... - 
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' The Pxplanation of this Journal: |. 


| Inthis Foxrnal there are eleven Columns 3 The firſt contains the dayes; 
of the Month 3, thei ſccond, the Month of the- Year, and: Latirrde byj 
Obſervation; the | third, the Courſe Corre&ed, by the allowance fot 
Leeway,, or | for the Variation of the Compaſs, if there be-any ; the 
fourth, \the" Diſtance ſayle 3 the fifth, ſixth, ſeventh; and eighth,” the 
Northing,. Soutbing, Eating, -«od--Weſting, being the;;Difterence ot 


Latitude and Depa 


ture of the ſeverall Courſes Us the nioth, | 


” vows + a> 


the Latitude by 'Dtad-Reckoning z,. the tenth, the» Kaft © Longitude 3 the 
cleventh, the Weſt Longitude. < | Ie 
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' 'H:re | would adviſe. all that are deſirous to give a good account of 
the r Reckoning, to aby that have Reaſon or Authority to demand it, 
That they keep a 'pa ticular Account of that which they take off the 
'Tog-brayd every day at Noon, either in the ſame book where they keep 
their Reckoning, or elſe ina book diftinRly for that purpoſe, common- 
Jy called a Log Book, he He = | 

Now 'the manner of 'proceeding| in this Journal, by the help of the 

Table of Latitude aud Departure, 1s very facile, as followes; the 224 of 
March, at moon, I find the Lizrd to bear North, and to: be dittant 
about 10 leagues, 39 miles, or minutes3 therefore I am to the fouth- 
ward of the Lizard 30 m:nutcs3 which 30 minutes I place in the South 
Column, and that 'makes'my Latitede 49 deg, 39 min. 

The 234 day 'my Courle 15 South-Weſt, and the diſtance 112 mi- 
nutes; to tind'the D ficrence of 'Laticude and D. parture, by the Table 
of Latitude and Departure, according to Problem x, The Difference of 

Lat cude 1579 2, and the Departure 79.2, Becauſe the Courſe is ſouth- 
Weltcrly, I place the Diffcrence of Latitude in the South Column, and 
my Departure in the Weſt Column 3 79 min. 'or 1® 9g ſubltracted from 

49 30), gives the Latitude 48* 187 a 


Hr to find the Difference of Longitudee = 


To find the Difference 'of Longitude in the two laſt Columns, you 
have both Latitudes, 48 deg. 1T min. and 49 deg. 30 min. (the prefent 
Latitude and 'the Lat, of the day before} and the Courſe S. W. by 
which-you may tind the Diff. Longitude, according to the proportion 
3n Chap... 5. Prob. 3. of Mertators Sayling: S'ying, As Radius, to 
the M-ridional Diff. Latit:ds'; $0 is the Tang. of the Courſe, tothe Diff. 
Longitade. ' This Proportion berng wrought by the Logarithmes, or 
the Grnters Scale, . (which may ſcive in this caſe) you will find the Diff, 
'Longicude 1:20! mine: which\place in the Jef Colmmn, becauſe yout 
Comes Wetentyo 7.7 ff ons ant Pa A 3 bs OT 2 


+ Thc 24th day'is wrought after the manner of "the 234, baviag tie. 


Courſe and Diftance given, to tind the Diff. Latitude, Departure, a 
Diff: Longitude, as was ſhewed before. LE 


vi How 140 Correci Jour Reckoning by Obſervation of the Latitude. 


On the 24th of March, by:a good' Obfervition;/1fiad my Latitude 
£0 be 47 deg. whereas by my reckoning I ſhould be ja the Lat. 47 deg. 
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15 min. ſo that the Difference is 15 min» more Southetly : Thereſore tg 
Correct my Latitade, T'phace 5 min, in-the Sourb-Golumn 5 which ſab- 
Aractcd from 47 deg. 35 minamakes wy Latitude by Reckoning, to a- 
gree with the b{ Fe Ry To Corrc@ your Departure, youmuſt con- 
kider, whether the fault may be imputed toyour Courſe, or to your 
Diſtance 3. if your Couwrle be well ftecred, and you find no Current, nor 
any. Variation of the Compals, then your Diſtance is faulty ;. Bur if 
you: cannot truſt tothe Courſe ſteered, then your belt way is to Corre& 
your Latitude only, not m<dling with your Departure. If there be a 
Crrent, and , you know which way the Carrent ſets, and and bow faſt, 
then find 'the Diff. Lititude-and Departure of the Current, and add or 
ſubſtract that Latitude and Departure, toor from the Ships Diff. Lati- 
tude and Departure, according as, the Cxrrent doth farther or hinder 
- your Ship' in her Coutſe, , But if you; only by ſome probable reafon.can- 
jecture 'there is a Carrent, then give what allowance you thipk meet in 
Diff. Latitude and: Departure, and ſee if that wilkreform your Reckon- 
ing in your Latitude 3 if ſo, yow have gueſlcd well 3 bur if it will not 
ies to be (uppoled that you-are miſtaken in your ConjeQure, or that 
there 'is' ſome other cauſe of thisExror in your Reckoning.  _. 
It the Compaſs varies,(as moſt commonly it doth)then finding whiat the 
Variation ts, and'which way it is, you mult allow it-in the Ships Courſe. 
But if you cannot impute the Error to any of theſe, then (as I ſaid 
before) the Diſtance is faulty, and this is that which uſually 'makes 'the 
Difference between the Latitude obſcrued, and the Latitude by your 
Reckoning :, and this-I take to be/the cauſe of the Error this 244 day of 
March, and:generally in this Reckoning, . ' '! 7.02 
Now. to Corre& your Depature and. Diff. Longitude 3 you muſt add: 
up the- North, South, . Eaft, and Weſt-Golumns, from the day that you 
CorreR, to the begintiing of your Fowrnal 7 ables 3 if it be thetfirſt Cor- 
xc&ion you have made, or from the day. of CorreQion to the laſt Cor= 
recion3. if it be the ſecond, third, fourrb CorreQion Ke. then ſubſiract tlie 
Sums- of the North and South Columns, from each other, and-likewiſe of 
the Eoftand #:t; And fay, by the-Rule of Proportion, As the Difference 
of the Northand Soxth-. Columns, to: the Diff, of the Eaft and Weſt Co- 
lumns 3. $0is the Diff. between the Latitudesby Obſervation-and Reck- 
oning z: to the Diff. in. the Departure. And for the Diff. Longitude, 
As the Diff. between, the. Latitudes by Obſervation 'and Reckoning, 
to the Meridional Diffcrerce for thoſe two Latitudes 5 So is the Diff. in 
the Degarvurg, to the:Diff; ju the Longitude: © 


nh _ 
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. - Proble 


The 24th day you will find the: ſum of the North Column 00, the 
Sum of the South Column (leaving out 15m, the Error) 1654.8 min. 
and therefore their Diff. is- 164-8 The Sum of the Eaft Column is 00 
min. of the: Wet Column 124.9, and their Diff, 124.9, Then the Ope« 
ration by the Logarithm will be, | 


SOT ED ITAIRTS. ©. Cor. As: 
As the Diff. of the Nvth and Sowrh Columns 164.8 ———7.78304. 
© To the Diff. of the: Eoft and Feſt Colninns 124.9= 2:09656 


- So is the Diff. between the two Latitudes 15.0—-—1.1760g 


To the Difference in the Departure ff PAREL TS FI.05569 


Place this xx mix. in the FYeft Column, Becauſe the Sum of the F/eſt Co- 
lamn exceeds the Sum of the Eaft Column. | 

In this Operation we neglect the Temths of the. Departere, as not to 
| be regarded. | 


The Operation for the Difference in the Longitude. 


The two Latitudes are 47 deg 15 min-&c 47 deg- 00 min. by which, 
in the Table of Meridional Parts, you will fiad the Meridional Diff, 
Latitude 22 min. Fhercfore, | 

Co. Ar. 


As the Diff. between the two Latitudes 15 min.__——— 8.2391 
. To the, Meridioual Diff. of thoſe Lat. 22 min——— —1.34242 
So is the Diff. in the Depart#re © 11 min——-——r.04139 


To the Diff. in.the Longitude 16 thin, ———— t1.20772 


8 Y 


i 
ad 


=p I # mins. is placed. in the 7Fet Column, becauſe the Departure is 
Welterly.:! {ft £0 went hy ont © | bay 
Ait.r the: ſame thanner are the Corrections madein this. Fonrngl, up* 
on the 30th | of-March, the 4#þ, the 9th, and the 20th dayes of Fpril3 
the Error being tuppolſed. to be in the computation of the Diſtance. 
If your Sh'p fail (evera] Courſes in 24 hours, you muſt find your 
Diff. Latitude and Departurc;, by workiiig a Traverſe, according to 
my, in the Ule ofthe: Table of Latixde and Departure 3 your 


Dit Latude will give you what'Laticudethe Suipis 18 3 then haye you 
"1; Ws. Z2 2 two 


yoo Howto ket 1 pa Journal ac Sea; | 


 n5 min. fo that the Difference is I5 mints more Southetly : Thenefore to 
Cone my api lace 15 win, inthe Spwtb Golumn 3, which ſub- 
ftraced from 4 +! min.makes wy Latitude by Reckoning, tO a- 
Erce with the Cheteon To. Cone your an hon FOSOng CON- 
L_ whether the © ; | .Courſe-:or--te 
| | Diſtance 3. if yalls 
Th any. Variation! 
you cannot tru 
your Latittde ' 
Current, and yall 
then find 'the tſh 
ſabſtraf that 'Uſ 
tude and Depa 
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How to keep. a Journal at Sea, 145 
| © Example © 

"The 24th hag you: will find the: ſum of the North Column 00, the 
Sum of the South Column (leaving out 15'win. the Error) 164.8 min. 
and therefore their Diff. is 164-8 The Sum of the Eft Column 1s 00 


"eve. ofthe 17 eſt Column 124-9, and hte Diff 249. Then the Ope« 


Wo, | Co: Ar. 
bY —.78304 
49— 2.09656 
15,0——-——1.17609 


3 I_—— - 21:0556s 
he Sum of the wW:ſt Co- 


he Departwre, as not to 


4 Lovgit rdes 


dep- OO min- by which, 
ad the Meridional Diff. 


Co. Ar, 
min._———s 82391 
+ min————1.34242 
 Min,————F.04139 


6 thin, ——— — x1.20772 


| becauſe the Departure is 


madein this. Fonryal, up- 
1the 20th dayes of April3 
ation of the Diſtance. 
urs, you thuſt find your 
— hs \a\Traverſe,: according. to 
emi 7, in the Uſe- ob4h (Table;on Latitude and Departure 4 your 
Dit Lavitude wg give you _ Laticude the Ship is 18n 3. then have you 
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 .I5 min. ſathat the Difference is 15 mine more Southetly : Thereſore to 
_ Carre my Latitnde, I place 15 win, inthe Sputb Golumn 3 which ſub- 
ftracd from 47 deg. 15 minmakes wy Latitude by Reckoning, to a- 
gree with the Obicrvation. To Corned your Depaxture, youruſt con- 
fider, whether the fault may be impured to your Courle, or to your 
Diſtance 3.if your Courſe be well ftecred, and you find no Crurrent, nor 
any. Variation of the Compals, then your Diſtance is faulty ;, Bur if 
you cannot truſt'tothe Courle lteexcd, then your belt way is to Corre& 
your Latitude only, net mcdling with your Departure. If there be a 
Carrent, and. you know which way the Current ſets, and and bow faſt, 
then find 'the Dif. Lititude.and Departure of the Current, and add or 
ſubſtra@ that Latitude and Departure, coor from the Ships Diff. Lati- 
tude and Departure, according as, the Cxrrext doth farther or hinder 
Your Ship' in her Coutſe, , But if you;only by ſome probable reaſon can- 
jecture 'there is a Carreat, then give what allowance you think meet in 
Diff. Latitude and: Dcparture, and ſee if that wilkreform your Reckon- 
ing in your Latitude 3 if ſo, yow-have gueſlcd well ; but if it will not 
ies to be ſuppoled that you-are miſtaken in your ConjeQure, or that 
there 'is ſome other cauſe of this Exxror in your Reckoning, 
It the Compaſs varies,(as moſt commonly it doth)then finding whit the 
Variation ts, and' which way it is, you mult allow it.in the Ships Courſe. 
But if you cannot impute the Error to any of theſe, then (as I ſaid 
before) the Diſtance is faulty, and this is that which uſually 'makes the 
Difference between the Latitude obſcrued, and the Latitude by your 
Reckoning :. and this-I take to be'the cauſe of- the Error this 24th day of 
March, and:generally in this Reckoning, 7 — |. 

Now. to Corre& your Depature and: Diff. Longitude 3 you muſt add: 
up the North, South,  Eaft, and Weſt Golumns, from the day that you. 
Corre&, to the begintiing of your Fowraal 7 ables 3 if it be the firſt Cor- 
xc&ion you have made, or from the day. of CorreQion to the laſt Cor= 
rcecion 3. if it be the ſecond; third, fourtb Correcion Ke. then ſubfiract the 
Sums: of the North and South Columns, from each other, and likewiſe of 
the Eftand #:ft; And fay, by theRule of Proportion, As the Difference = 
oft thc Northand Soxth. Columns, to: the Diff, of the Eaft and Weſt Co- 
lumnt >. $0 is the Diff. between the Latitudes by Obſervation and Reck- 
oning 3: tothe Diff. in. the Departure» And for the Diff. Longitude, 
As the Diff. between the. Eatitudes by Obſervation and Reckoning, 
to the Meridional Diffcrerce for thoſe two Latitudes 3 So is the Diff. in 
2 the Degaroure, to the Diff. ju the- Longitude: 


Example. 
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. "The 24th day you-will (find the: ſur of the North Cokumn 00, the 
Sum of the South Column (leaving out'15'min, the Error) 154.8 min. 
and therefore their Diff. is 164-8 The Sum of the Eaft Column is 00 
min. of the Weſt Column 124.9, and their Diff, 124.9, Then the Ope« 
ration by the Logarithm will be, Z | 


SO GL OR 1 0: eg Got  . Co: Ar, 
As the Diff. of the North and Soxrh Columns 164.8 7.78304 
© To the Dif. of the: Eft and Feſt Coluians  124.9= 2:09656 


- So is the Diff. between the two Latitudes 15.0—-—1.1760g 


M— 


| To the Difference in the Departure is $ ES Fi.o5 $69 


Place this xz mz. in the Jeſt Column, Becauſe the Sum of the F/eſt Co» 
lamn exceeds the Sum of the Eaſt Column. | 
In this Operation we neglect the Tenths of the. Departwre, as not to 
' be regarded. | 


T be Operation for the Difference in the Longitude. 


The two Latitudes are 47 deg. 15 min-& 47 deg- 00 min. by which, 
in the Table of Meridional Parts, you will fiad the Meridional Diff, 
Latitude 22 min. TFhercfore, | 

| Co . Ar. 


As the Diff. between the two Latitudes 15 min._———— 8.82391 
. To the, Meridioual Diff. of thoſe Lat. 22 min———=—1.34242 


So is the Diff. in the Departhre © 11 min——- ——1.04139 
To the Diff. in the Longitude 16 thin, ——— X L.20772 


2 I s mins. is placed. in the 7Feft Column, becauſe the Departure is 

Wel cr Ye - CMP, 1 173: truth tit; | Br | | ? 

Ait.r the: fame thanner are the Corrections madein this. Forryal, up- 

on the 3oth  of-March, the 4th, the 9th, and the 20th dayes of April3 
the Error bcing tuppoled. to.be in the computation of the Diſtance. 

 . If your Sh fail fevera] Courſes in 24 hours, you muſt find your 

Diff'-Latitude and Departwrc; by. workiiig a Traverſe; according to 

* Problemoy, im the Uſe ob the: Table of Latirnde and Departure 3 your 

Dift'Lautude will give you w wy Laticude the Suipis 18 3 then haye you 
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two Latitudes, vis.” the"Latitude,'the Ship was in the day before, at 
Noon,” andthe Latitade the Ship is -now3in,/ by-whichyau may. tind 
the Meridional Diff. Latitude, by, the Taole of Meridional Parts, accord-. 
ding to Chap. 5; Prob. 1..of Mereators Sailing. a "2 
. - Then) tor your: Diff. Longitude, ſay, | 


© > As the Diff. Latitude found by the 7; raverſe, | 
 »-Tothe Diff, Latitude in Miridional Parts :. 7) 
- $0 is the Departwe found by the ' raverſe, 
To the Diff. Longitude for that Traverſe. 


cs 


To find the whole Diff. Longitude of the two. Ports between whict 
you make yaur Voyage. | NS nuns 

Add: up the Colamnsof - Eaft and Weſt Longitude, ard ſubtract. the 
one from the other, the Remainder reducediinto degLand mix. 1s the Diff, 
Longitude ſought,” + $9 Fonds > tm GO Ss 

In chis fowrnal, the Diff. of the Eaſt and /:# Columns of Longi-. 
tude, is 3,177.6, or 317$- min. > which reduced iato deg. and min. makes 
oft 58 mit, the Dif Longitude between the; Lizard aud the Bars 
440 . | ; Y 


{| The Uſe of the Table of cen Chiliads, 

” _. ©: ten thouſand Logarithies, 

A I; a ff NY Number ' given unter. 200005 Ts. find'the Logarithme- 
AN. 7 | 


= thereof. : 7” 6g EN 
«The left hand Column of every Page, contains Numbers, increaſing 
in their Natural Order, from 1 toggg. The other tive Columns of. 
exch Page; contain-the Logarizhmes of all Numbers, from 1 t0.9999 5, 
ThcfE Columns on the left hand Page, arc diltinguiſhed with tne hgut cs 
©*2. 2, 3: 4.. thoſe on the right hand Page with 5:16; 7.8.9. 
The Numbers in the kft hand Column, by the.ſepoly, of thoſe figures 
on the top-of the other-Colymns, are-extended to 9999, andare io be 
Mi read crofs both Pages, «+ hh. 2.44 
WM! | If the Number propounided to find its Logarithme, conſift- of one places 
! 1 as- ſuppoſe you Were to-. find. the Logarithme ot (7) look for:(7)4+ 
I} mong- the figures onghe top -of the Cojumns, and zight againki (0) 
to | 64 ae. 


w" 


} 


the-left hand Colimn, and under (7); you' will find 6:84<0086. 
which is the Logaritbme of 9. _ - afL ines 450980, 


Tf the Number prepounded confi of two places, as( 68); look the 


firlt Fignre( 6-) m che fft- hand: Column, and. the la tgure ( G \ 4 
the top of the Page 3: thtnright apainlt (6) and under ($), you will 
find 1.8325-89, which s the Log. of 68. 


.* If the number” confilt of three places, as 574, look forthe two firſt 


Figures (57 ) in the Tcft hand Column, and the laſt figure ( 4) at 


the topof the Page then right againſt/57) and under (4), you will 
find 2.5789 ! I9, which is the Logar. of $74» | | | ng +s 
If the Numbey conſilt of four places, as 9499, look the three firſt Figures 


(949) in the kf hand Column, and the laſt figure (9 ) at the top of the 


Page 3 ſo right againſt (949) and under (9), you will tind 3.9776 779, 


which 4s the Logar. of 9459. 
* 2. 4 Logarithme bring given; Tofid the correſpondent Number, 

Notes It the tirfi figure of the given Logarithme be (0) the number 
ſought conſiſts of one.place , fir be (2), it confitisof. two places 3 it it 
| be(2}, of three places 3 if it be (3) of four places. 

Let'the Log. be 0.9030900 3 this Lagare will be found in the firſt line 
of the Table agaiolt (0); for it you look incthe firſt line, croſſing both 
Pages, under (£8) upon. the right hand Page, you will fiad the given 
Logar. which thews that ('$) is the number fought, 


% 


Ls 


Les. the Log. be 1.91907813 look down the ſecond Column of the lcft 


hand Page, among thoſe Logarichmes, and you will find the nearett, be- 
ing lc{s then che given Log. to be 1.9030900, and the Number againſt it 
in.the. left hand Columu_ is (8), then look croſs the Pages in the ſame 
line .againft 8), and under '3) at the top of the Page, you will fwd the. 
Logar. given ; therefor: the Number ſought is 83. 


Let the Log. be 244318698 look down the ſecond Column of thelcft 


hand Pape, unti] you fiud a Logar. being the nearett leſs than the givea 
Logar. wh ch. will be 2.826748, and the Number againit_ it, in che 
tt hand Colump, is 673 then look croſs both ages in the ſame line a- 
gainli 67, and under | 9) (at the top of the Page) you will find the given 
Logaz: therefore the Number ſought is 679 _ : 2 
_- Let 3.982276! be the Logar. given; Look dowa the ſecond Column, 
as. bctoxc, and you will hnd the nearelt lefs to b: 3 980.034. and the 
| "Number againit it 955 3 and crolling the Pages. as. before d rected, un» 


556 
9556, uy, 


 Uſeofthe TableofLogarithmes. 147 
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Let. the Logar: given. be. ,3-9664379:4 If. youlookin the Table, accor- 
ding, to. the former Directions, you cannot find any Logar. the fame 
with..this here given 3..and this is commonly the caſc in tic uſe of theſe 
Tables; but then you mult find the neareſt. being lefs than the Eogar, 
| given which is 3.9664233, and the number an{wering thereto is 9256, 


wb 


which is the number ſought. - 


- - The Uſe of the Table of Artificial, oz 
Logarithmical, Sines, Tangents, 
.- and Secants,  _ 


| J fs Table contains the Logarithmical Sines, Tangents, and Secanth, 
'” of every Degree and Minute of the Quadrant. 
I. Tofind the Sine, Tangent, or Secant of any degree and minnte- 
if the Degrees be leſs than 45, your Sine, Tangent, or Secant, is found 
in thoſe Columns, which are diſtinguiſhed by the words, (Sine) (Tang) 
(Secant) at the head of the Table. OT, 

- But if the Degrees exceed 4.5, then your Sine, Tangent, or Secant, is 
found in-thoſe Columns, which are diſtinguiſhed with the words (Sine) | 
(Tang)  Secant) at the foot of the Table. pe; | 

| Suppoſe you were to find the Log. Sine, Tangent, or Secant of 32 deg» 12 
min. Look for 32: Degrees at the head of the Table, and upon the left 
hand Page, in the Column of Minztes, under the Letter (M), you will 
find: 12 min. and againſi 12 min. and under Sine at the head of the Ta- 
ble, you ſhall find 9.7266274, which is the Log. Sine of 32 deg- 12 mig, 
and againſt 12 min. and under (Tang) you have 97491569, the Lope - 

Tangent of 32 deg. 12 min. And againſt 12 mix. and under ( Secant) you 
have 10.0725305, the Log. Secant of 32 deg. 12 min. . 

| Suppoſe you were t0 find the Log. Sine, Tangent. or Secant of 37 deg 47 
min.? Turn to 37 Degrees at the head of the Table,.and upon che right 
hand Page (becauſe the Minutes exceed 30) iv the Column of Minutes 
under (M), you muſt look for 47 min. and againſt 47 min, arid*under 

(Sine) at the headof the Table, you will find 9.78723 17, the Size of 

37 deg. 47 min. And againſt 47, and under (Tang), you will find 
9 8894214, the Tangent of 37 deg. 47 min. And againſt 47, and under 
. (Secant )* you will find x0,1021897 the Secant of 37 degrees .47 

minutes. | | . Suppoſe 


- 


'X5 min. Turn to 64 Degreerat the foot'of the * able,and upon'the righc 
Hand Page, in the Column of Minxtes, over theettex FM) look upwards 
for 15 min. againſt 15 min. and over (Sine) ar the foot of the Table, 
you will tnd 9:9545793, the Szue of 64 deg. 15min. and againſt x5 
min.and ovcr (Tang) you will hnd 103166443, the Tangent of 64 deg. 
I5 mix, And againli 15'min, and over (Secant)you will tind 10.3620649 
the Secant of 64. deg. 15 mine © : 

Suppoſe you were to find the Log. Sine, Tangent, or Secant of 7. dep. 
45 min. Turn to 78 Degrees at the foot of the Table, and upon the 
leit hand Page (becauſe the Minutes exceed 30 )-in the Column of Mi- 
nutes over (M) look for 45 mix. againſt 45, and over (Sixe), you find 
the Sine of 78 45”, tobe 99915739, and the Tangent, in the ſame Line. 
over (Tang ) to be 10.7013382 3 andthe Secant, over (Secant ) to be 
10.7097643» | | \ 

'2+ A Log. Sine, Tangent, or Secant, being given, to find tbe Degrees 
and Minutes anſwering thereto, . 
This is but the Converſe of the former,: but that you-may the more. 
we” 1 turn to the degree and minute required, take this breit Di- 
. xecion, | 

If it be a Size, and the five firſt Figures leſs than 9.8494, or a Tan- 
gent leſs than Radizs, or 10,0000009 3 or a Secant, and the fix firſt 
Figures leſs than 10,1505 then'it is a Sine, Tangent, or Secant of leſs: 
than 45 deg. and is to be ſought, in thoſe Columns diſtinguiſhed with: 
(Sine) (Tang. (Secant) at the head: of the Table 3 bur if the Sine, 
Tangent, Or Secant, exceed theſe reſpective Numbers,. then the Degrees: 
anſwering thereto are more than 45, and they are to be found-in thoſe 
Columns dittinguiſhed:dy (Sine) (Tang) (Secant ); at the. foot of the 
Table. 

Suppoſe you were to find the Degrees and Minutes correſponding to this 
Sine 9.7035329; This being lefs than 45, I run over the Columns of 
Sines, diſtinguiſhed by (Size) at the top 3 and-under 30 deg. and againſt: 
21 min. I find the given Sine. | 

Swppoſe T were to find tbe Degree and Minme correſponding” to this Tan» 
"gent, 10.3862931;. This being greater then 45 deg.. I run over the Co- 


Suppoſe you were befive the Log. Sine, Tangent, or Secant of 64 deps 


lumns of Taugents, diltinguiſhed by (Tang) at the foot of the Table 3. 


and over 67 d-greesand againſt 39. minutes I find the nearcli els, viz. 


2 z0-3860000, and therefore the dege and min, correſponding, are 67: deg. 


39- mine 
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©, 8+ Note, Tf you ars to find the Sine Complement, Tangeny Compl; mien 
or Secant Complement, of any. deg. and min. As, ſuppoſe you were to 
find the Sine Complement of 39 deg. 19 min.. Subltrat 39 deg. 17 min 
| from.90 deg. CO min. aud louk the Sine of. the Remainder, (or Complc- 
mente to 90 deg.) V1. the Sine of 50 deg. 43 Win Et py 
\. 2+ Note, It you are to find the Sine, Tangent, or Secant, of any 
Number of deg. ard min. exceeding 90. As, ſuppoſe ;ou were to find 
the Tangent of 127 deg. 39 min. ſubliz& 127 deg. 39 min. from 180.deg 
Oo min. and find the Tangent of the Remainder, viz the Tangent > 
deg. ; x mite which is alſo the Tangent 127 deg- 39 mine. as was tes 
quired. | | 7% : 
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